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Neurophysiology 


The communications which are presented here by physiologists and neurologists represent 
such a wide range of research and offer so much of interest that they may fittingly be introduced 
by a short review of the more important stages in the development of neurophysiology, a field to 
which British workers had early made many noteworthy contributions. 


In the later years of the last century, attention was particularly focused on the localization 
of function on the surface of the forebrain, of which there had been no indication till Broca 
showed that certain functions of speech depend on integrity of a portion of its cortex. It was 
not, however, till 1870, when Fritsch and Hitzig succeeded in evoking movements of the limbs 
by stimulation of the cerebral cortex by an electrical current, that the important part which this 
plays in the higher mammals, and especially in man, was recognized. These observations 
excited the interest of Ferrier in Great Britain, who, by his early training in physiology and 
psychology and by his exceptional manual dexterity, was particularly fitted to extend and 


elaborate them. He succeeded in demonstrating that not only initiation of movement, but also ve 
sensation, vision and hearing, are represented in, or related to, separate circumscribed areas of ; 
the surface of the forebrain. Confirmation, and in some respects modification, of Ferrier’s 
observations came from his fellow countrymen Horsley, Schafer, Beevor and others ; in 
fact, during the succeeding twenty years, the chief contributions to this subject by experimental 
methods were made by the British school. 
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But even before it had been shown that restricted 
areas of the cortex are related to certain functions, 
Hughlings Jackson, whose teaching has had a profound 
influence on the development of this branch of neurology, 
had with remarkable insight discussed at length not 
where functions can be localized, but the more essential 
problem of how they are represented in the higher levels 
of the nervous system. 

The next milestone in this chapter of neurology was the 
series of investigations by Griinbaum and Sherrington 
on the excitable cortex of anthropoid apes. In addition 
to providing a more precise scheme of localization of 
motor functions, these investigations showed that the 
response of any point to electrical stimulation is not 
constant and unalterable, but varies with varying con- 
ditions of stimulation ; in other words, the motor cortex 
is a plastic organ. All subsequent investigations have 
confirmed Sherrington’s conclusions, but as Jefferson in 
this number points out in his review of recent work, the 
conviction has been gaining ground that the exclusive 
role in initiation and direction of movement hitherto 
generally assigned to the cortical motor area can be no 
longer admitted. In fact, clinicians as well as physio- 
logists have come gradually to the belief that even the 
simplest movement, whether it be voluntary, so-called, 
or evoked by a stimulus, requires the co-operation of 
cortical and subcortical mechanisms. 

Clinical studies have thrown further light on these and 
other problems, and especially on those for which a 
co-operative human subject is essential. Noteworthy 
among these studies are: the distribution and organiza- 
tion of the sensory receiving areas in the cortex; the 
mode of synthesis of elementary movements into complex 
purposeful acts; the recognition and identification of 
happenings in the outer world or in the subject’s own 
body by integration of messages supplied to the brain, 
and the use of the conventional symbols of speech for 
communication with one’s fellows. But unfortunately 
conclusions from clinical observations depend mainly 
on the study of functions that are disordered by disease 
and their interpretation is frequently difficult, for the 
symptoms exhibited by a patient, especially when they 
are due to injury of the higher and less organized levels 
of the nervous system, are partly the result of adjustment 
of intact parts to the specific defect; they rarely give 
a true and simple picture of the function that is lost. 


Though less spectacular, studies of the lower levels of 
the nervous system have been equally essential to an under- 
standing of how the system works as a whole. Earlier 
investigations on reflexes mediated through the spinal cord 
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and brain-stem threw much light on the nature of nervous 
activity of these parts, but it is largely to Sherrington’s 
classical work on the integration of their activities that 
modern neurology owes its present orientation. 

The papers included in this symposium have been 
contributed by those actively engaged in the study of the 
subjects on which they write. They deal with almos: 
every branch of neurophysiology, from such fundamenta 
matters as conduction through individual nerve fibres t 
sensory discrimination at higher levels of the nervou: 
system ; from nervous control of the endocrine glands t 
localization of function in the cerebral cortex. 

Much of this has been acquired by the use of nev 
methods which have enabled physiologists to trace an 
analyze at different levels of the nervous system message 
that arrive from the periphery or originate within it 
This is well brought out in Eccles’ interesting paper o 
the responses of motoneurones; and Hodgkin’s re- 
searches on the conduction of impulses, for instance 
necessitated the insertion of a fine electrode into a single 
nerve fibre for the purpose of studying action and resting 
potentials developed across the membrane on its surface. 
To observe the effects of stimulation of different parts 
of the hypothalamus, Harris employed electrodes per- 
manently fixed within it ; these could be excited, without 
interfering with the routine of the experimental animal's 
life, simply by bringing the animal’s head into an electro- 
magnetic field. 


All the communications presented here contain matter 
of special or general interest. The story of the hypo- 
thalamus is told from the anatomical side by Le Gros 
Clark & M. Meyer, and from the physiological side by 
Harris. The significance of the hypothalamus was for 
long overlooked, though the fact that its development 
bas scarcely varied in the vertebrate series was suggestive. 
Now it is recognized as the highest level of the autonomic 
system. Its intimate reciprocal relations with the cortex 
enable it, on the one hand, to influence cortical activity 
itself, and on the other hand to determine the reactiors 
of the ductless glands and other organs to emotional ar 4 
other higher-level activities. 


Another function of the autonomic system is regul:- 
tion of the flow of blood through different organs. 
Carmichael, who has already studied it in the distil 
segments of the limbs, reviews the subject in the light of 
further observations. In addition to the general'y 
recognized vasoconstrictor reflexes, he finds evidence 
of vasodilator fibres to arteries, and even that veins, 1 
the peripheries of the limbs at least, may also be under 
sympathetic control. 
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Feldberg in a particularly interesting article records 
experiments which at least suggest that passage of im- 
pulses across synapses in the central nervous system may 
be effected by a chemical transmitter, such as acetyl- 
choline, which Dale has shown to be essential in the 
autonomic system. 

Another noteworthy contribution is Adrian’s paper 
oa the basis of sensory discrimination. In addition to 
ritical review of the subject, he refers to the results of 
ft , further studies on the distance receptors, in this 
instance by experiments on the olfactory system. These 
show that, as in the case of vision and hearing, recogni- 
ton and differentiation of a stimulus depends on the 
c-aracteristic pattern of excitation it forms on the 
re-eptor surface. 


\s facts accumulate it often happens that cherished 


& 


theories and assumptions must be disenthroned from 
positions long accorded them, or at least that they must 
be greatly modified. Jefferson, for example, here brings 
forward evidence which, though still scanty, suggests 
that consciousness, in the sense of awareness of sur- 
roundings, which has been almost universally regarded 
as a function of only the highest levels of the nervous 
system, may be dependent on integrity of certain 
structures in the brain-stem. If this evidence becomes 
generally accepted, it will provide yet another instance 
of a change of outlook brought about with the help of 
experimental research. 

This symposium shows what a wide range of work of 
this kind is being carried out now in Britain; future 
developments in this subject should be equally impressive. 


Gordon Holmes 


299 


{ 
7 
r 
> 
6 No. 4 


Proressor E. D. ADRIAN has occupied the chair of physiology at 
Cambridge since 1937, and in 1942 was awarded the Order of Merit. 
Much of his work has been on the function of neurones and on the 
use of the electroencephalograph. His most recent book, The 
physical background of perception, was published in 1947; other 
works include The basis of sensation (1928) and The mechanism of 
nervous action (1932). In 1945 Professor Adrian contributed to the 
Neurology number of the Bulletin an article entitled ** Physiological 
Mechanisms in the Brain ” (Brit. med. Bull. 1945, 3, 1). Further 
details of his career may be found in the Notes on Contributors in 
that number. 


Dr E. A. CARMICHAEL is Director of the Medical Research Council’s 
Neurological Research Unit at the National Hospital, Queen Square, 
London. During the Second World War he was Secretary of the 
Council’s Military Personnel Research Committee, and a member 
of various other committees, among them, the Flying Personnel 
Research Committee. In 1942, Dr Carmichael, with Dr J. S. 
Weiner, Dr B. McArdle, and others, began a series of investigations 
into the effects of high temperatures on the comfort and efficiency 
of fighting personnel. Research activities on tropical clothing of 
the wartime Climatic Unit—of which Dr Carmichael was Director— 
have been described in Dr J. S. Weiner’s article in the Personnel 
Research number of the Bulletin (Brit. med. Bull. 1947, 5, 20). Dr 
Carmichael’s published work includes On hereditary ataxia and 
spastic paraplegia, written jointly with Dr Julia Bell, and published 
in 1939. 


Proressor W. E. Le Gros CLark is Professor of Anatomy in the 
University of Oxford. His main interest for many years has been 
the study of the interconnexions of different parts of the central 
nervous system by experimental methods. In the past he has con- 
centrated attention mainly on the sensory mechanisms of the brain 
—in particular the thalamus and the visual system. His earlier 
studies on the anatomy of the hypothalamus are now assuming a 
more obvious practical significance, for recent evidence indicates 
an important functional relationship between this primitive part of 
the cerebrum and the frontal areas of the cerebral cortex. 


Dr G. D. DAwson was educated at Manchester University and car- 
ried out research there on recording nerve action potentials, gaining 
his M.Sc. in 1933. In 1936 he became medically qualified, and 
after holding various clinical appointments he began work on 
electroencephalography in 1938 at the Manchester Royal Infirmary. 
From 1941 to 1944 Dr Dawson was Assistant Director of the David 
Lewis Epileptic Colony and since then has been on the staff of the 
Medical Research Council, working in the Neurological Research 
Unit at the National Hospital, Queen Square, London. In col- 
laboration with Dr W. Grey Walter, he has contributed papers on 
electroencephalography to the Journal of Neurology, Neurosurgery 
and Psychiatry. 


Dr Joun C. Ecc es is Professor of Physiology in the University of 
Otago, Dunedin, New Zealand. He graduated in medicine in Mel- 
bourne in 1925 and came to Oxford, as a Rhodes Scholar, in order 
to be a pupil of Sir Charles Sherrington. He was a Fellow of 
Exeter College and later of Magdalen College, and a University 
lecturer in physiology until he left England in 1937. Professor 
Eccles, who was elected a Fellow of the Royal Society in 1941, has 
worked on many aspects of the transmission across the junctional 
regions between nerve cell and nerve cell (synapses) and between 
nerve cell and muscle (striated, cardiac and smooth). His recently 
developed electrical theories of synaptic excitatory and inhibitory 
processes have aroused much interest and are effectively stimulating 
research. He is part author of a book, Reflex activity of the spinal 
cord (1932), and the author of over ninety papers in the Journal of 
Neurophysiology, Journal of Physiology, Proceedings of the Royal 
Society B, Nature, etc. 


Dr WILHELM FELDBERG’s main work has been on the physiology 
and pharmacology of histamine and acetylcholine. Until 1933 he 
was lecturer in physiology at Berlin University, which he was forced 
to leave in that year. He then worked at the National Institute for 
Medical Research, London, and later at the Walter Eliza Hall Insti- 
tute, Melbourne, Australia; afterwards he became Reader in Phy- 
siology at Cambridge University. Dr Feldberg is now again at the 


Notes on Contributors 


National Institute for Medical Research. In the years after 1933, 
he demonstrated, with Sir Henry Dale, Professor J. H. Gaddum and, 
later, with Professor G. L. Brown, the role of acetylcholine as « 
chemical transmitter across a synapse in the autonomic nervou 

system and from motor nerve endings to motor end-plates of stripec. 
muscle fibres. He was one of the first to demonstrate the release o 

histamine during the antigen-antibody reaction of anaphylaxis, anc 
with Dr Charles Kellaway, in Australia, showed the release 

histamine during poisoning by various snake venoms and by bev 
venom. With Dr N. Emmelin, Dr Feldberg has recently demon- 
strated that histamine occurs in high concentrations in the hair fluix 
of the nettle plant and, with acetylcholine, accounts for the reaction 

and sensations produced by the nettle sting in the human skin 
He has written, with E. Schilf, Histamin : seine Pharmakologie un 

Bedeutung fiir die Humoralphysiologie (Berlin, 1930), and has trans- 
lated into German books by Barcroft, Gaddum, and Krogh. 


Dr G. W. Harris obtained his M.D. degree at Cambridge in 1944. 
and is a lecturer in physiology at that University. He is a membe: 
of the Physiological Society, Anatomical Society and Endocrinc- 
logical Society. He has contributed to various scientific journa! 
papers on such subjects as the innervation and actions of the neuro- 
hypophysis and the induction by electrical stimulation of pseudo- 
pregnancy and ovulation in experimental animals. 


Mr A. L. HopGkIN is an assistant director of research in the 
Physiological Laboratory, Cambridge. He has worked on the 
mechanism of nervous conduction and his experiments throw much 
light on the processes underlying the phenomenon. With A. f 
Huxley he developed a method of inserting micro-electrodes into 
the interior of nerve fibre and showed that activity involved « 
reversal of membrane potential. The present article deals with 
recent developments in this field. Before the war Mr Hodgkin 
worked under Barcroft and Professor E. D. Adrian at Cambridge 
and also spent a year with Dr H. S. Gasser and Dr K. S. Cole in the 
USA. From 1940 to 1945 he worked on the design of radar in 
aircraft and was concerned with early applications of the microwave 
technique. He was elected a Fellow of the Royal Society in 1948. 
and is the author of numerous articles in scientific journals. 


PROFESSOR GEOFFREY JEFFERSON was appointed Hunterian professor 
of the Royal College of Surgeons in 1942, and in June last year 
delivered the Lister Oration at the College. He now occupies the 
chair of neurosurgery at the University of Manchester. Professor 
Jefferson has gained world-wide recognition in the field of neuro- 
surgery and has published many important papers on the subject. 
Fuller details of his career appeared in the Neurology number of the 
Bulletin, to which he contributed an article on head injuries (Bri. 
med. Bull. 1945, 3, 5). 


Dr Henry McILwalin previously worked in the Medical Research 
Council’s Unit for Research in Cell Metabolism at Sheffield Univer- 
sity, and afterwards carried out investigations of bacterial nutrition 
with the Council’s Department of Bacterial Chemistry at the 
Middlesex Hospital, London. In 1948 he was appointed to the 
posts of Senior Biochemist to the Teaching and Research Laborat- 
ories, and Senior Lecturer in Charge of Biochemical Laboratories, 
at the Institute of Psychiatry, Maudsley Hospital, London. Various 
biochemical studies in connexion with the central nervous system 
are in progress in the laboratories of the Institute. Dr Mcllwain 
contributed to a previous number of the Bulletin an article entitled 
* Analysis of Antibacterial Action ” (Brit. med. Bull. 1946, 4, 259), 
with which a more detailed note on his early career was published. 


Mrs MARGARET MEYER is a research worker who, with the aid 0: a 
grant from the Medical Research Council, is engaged in a study of 
the connexions of the cerebral cortex by the use of silver techniques. 
For some time she worked in the Institute of Psychiatry at the 
Maudsley Hospital, London, investigating the anatomical changes 
in brains of patients who had undergone the operation of leucotomy. 
More recently, she has been amplifying the results of her observ .i- 
tions on the human brain by making parallel studies in the Depa'- 
ment of Anatomy at the University of Oxford on the brains of 
animals which have been subjected to localized lesions of the ce:- 
bral cortex. 
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BRAIN METABOLISM AND ACTIVITY 


H. McILWAIN D.Sc. Ph.D. 


Biochemical Laboratories 
Institute of Psychiatry, Maudsley Hospital 
London 


Changes in blood during its passage through the brain 
Changes in brain constituents 

Metabolic potentialities of brain tissues 

Balance between physiological and biochemical events in 
brain 

Utilization of energy-rich compounds 

References 


In higher animals the main exchange of materials between 
the brain and the rest of the body is by the blood-stream ; 
exchange by the cerebrospinal fluid is relatively sluggish. The 
biocod supply to the brain is a large one, and if it is interrupted 
even for only short periods mental activities and the electrical 
activities of the brain are first disturbed and then cease. 
Analysis of the blood before and after its passage through the 
brain shows that changes have taken place in some of its 
constituents during the passage, and other experiments indi- 
cate that the magnitude and type of these changes vary with 
the activity of the brain. Accurate study of the major ex- 
change occurring during such experiments is relatively recent, 
and has been chosen as the starting-point of this account, 
after which some concomitant changes in brain tissue and 
their relation to the activity of the brain are then considered. 
Many antecedent studies have of necessity not been described. 


1. Changes in Blood during its Passage through the Brain 


To determine the over-all metabolism of the whole brain 
in situ, representative samples of all blood entering and leav- 
ing the brain are analyzed; surgical techniques may be re- 
quired in such experiments (Ferris et al. 1946; Gibbs, Max- 
well & Gibbs, 1947). Simultaneously, the rate at which blood 
is flowing through the brain is determined ; in normal adults 
this rate is about 600 ml./min. but under varying physio- 
logical conditions it can range between 300 and 1,300 ml./min. 
In a group of normal people the oxygen content of the blood 
fell from an average of about 20 volumes per cent to about 
13 volumes per cent (Gibbs et al. 1942). This is a somewhat 
greater loss of oxygen than the average which is sustained by 
the blood in passing through the body. The loss of oxygen in 
the brain is accompanied by an almost exactly equivalent 
gain in carbon dioxide, that is, the brain’s respiratory quotient 
is close to unity. This suggests that carbohydrate is the main 
substrate oxidized, and determination of arterial and venous 
levels of glucose confirms this. Thus one set of experiments 
showed that of the glucose which was lost on passing through 
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the brains of dogs, 87 per cent could be accounted for by the 
CO, formed, 11-5 per cent by lactic acid, and some 2 per 
cent by pyruvic acid (Himwich & Himwich, 1946). It is thus 
unlikely that the brain ordinarily oxidizes any other substrate 
at a rate approaching that of its oxidation of glucose. Also, 
if the glucose level of the blood is lowered by insulin, the 
oxygen consumption of the brain falls, even though the blood 
contains other oxidizable substrates (Himwich & Fazekas, 
1937; Wortis, Bowman & Goldfarb, 1940). The muscles of 
animals in which this was taking place maintained almost 
their normal respiratory rate by oxidizing fat or amino-acids ; 
but the brain did not do so. It is presumably such metabolic 
characteristics which make the functioning of the brain par- 
ticularly susceptible to hypoglycaemia. 

The brain’s oxygen consumption corresponds to a respira- 
tory rate of about 2 ml. O,/g. of brain/hr., or about 3 1. O,/hr. 
in the whole brain of a normal adult. Its magnitude can 
be appreciated by comparing it with the oxygen consump- 
tion of the body as a whole, when it is found that in adults at 
rest the brain takes about one-quarter of the total oxygen 
used by the body. In infants, whose brain is much larger in 
proportion to the whole body, the corresponding value is 
about one-half (Folch, 1947). Brain metabolism is thus not 
only continuous, but at a relatively high level. 


2. Changes in Brain Constituents 


The very active exchange of materials which occurs be- 
tween blood and brain makes it understandable that interrup- 
tion of the blood-stream should disturb the functioning of the 
brain. The problem of how this functioning is maintained or 
disturbed has prompted investigations by other techniques. 
One technique has involved analysis of the brain itself, in 
order to discover what changes in its constituents are associ- 
ated with changes in the materials supplied by the blood, or 
with changes in brain functioning induced by other means. 

Post-mortem changes in brain constituents can be extremely 
rapid, and the most satisfactory techniques for obtaining the 
specimens needed in such work are to drop small animals or 
their heads into liquid air, or to freeze the exposed brain in 
situ. The necessity for such techniques was first shown in 
1935 (Kerr, 1935; Avery, Kerr & Ghantus, 1935), when they 
were devised in order to obtain satisfactory values for the 
lactic acid, glycogen and phosphocreatine content of brain. 
Thus values of some 12-30 mg./100 g. brain for the normal 
lactic acid content of the brains of dogs or cats rose to 
65 mg./100 g. brain if cooling was delayed for 2 to 3 seconds, 
while values for phosphocreatine fell. Such connexion 
between changes in carbohydrate and labile phosphoric acid 
derivatives has been the subject of many investigations which 
have aimed at finding chemical correlates of changed physio- 
logical activity, as will be seen in the account which follows. 

When dogs were caused to breathe air low in oxygen con- 
tent, the concentration of inorganic phosphate in the brain 
rose, while that of phosphocreatine fell (Gurdjian, Stone & 
Webster, 1944). Cyanides caused the same changes in cats 
(Olsen & Klein, 1947). Increasing the electrical activity of the 
brain by means of a variety of convulsants led also to a fall 
in phosphocreatine, adenosine triphosphate, glucose and 
glycogen, and to an increase in inorganic phosphate (Klein & 
Olsen, 1947; Stone, Webster & Gurdjian, 1945). Electrical 
stimulation produced a 50 per cent fall in phosphocreatine 
within one second; hexose phosphates and then inorganic 
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phosphates were formed (Richter & Dawson, 1949). Re- 
synthesis of the phosphocreatine took place within 15 to 
45 seconds. 

These data can be summarized by saying that respiration 
maintains, and activity depletes, the labile energy-rich phos- 
phoric esters of the brain. Other changes also are consistent 
with this general observation. Increased activity or decreased 
oxygen led to a much greater utilization of glucose and to the 
formation of more lactic acid than would otherwise have been 
the case. Decreased activity in anaesthesia or sleep reduced 
the lactic acid content of the brain (Stone, 1938; Richter & 
Dawson, 1948a). Increased activity led to increase in free 
ammonia in the brain (Richter & Dawson, 1948b). The 
assessing of these various changes is greatly assisted by obser- 
vations on intermediary metabolisms which are next described. 


3. Metabolic Potentialities of Brain Tissues 


Independently of the evidence described above, studies 
with separated tissues and tissue preparations from brain 
have shown that a major part of their enzymic make-up is 
related to the metabolism of carbohydrate and labile phos- 
phoric esters. Thus the conversion of glucose to lactic acid is 
brought about by extracts from brain, and probably proceeds 
through hexose diphosphate as this compound is converted 
to lactic acid even more rapidly than is glucose (Ochoa, 
1941b). Adenosine triphosphate, cozymase and magnesium 
ions are required for the reaction to proceed at its optimal 
rate (Utter, Wood & Reiner, 1945). If fluorides are present to 
prevent break-down of adenosine triphosphate, esterified phos- 
phate accumulates. Glycolysis is more rapid in the presence 
of a phosphate acceptor such as creatine (Ochoa, 1941b). 
Many of the individual stages of phosphorylating glycolysis, 
observed in other tissues, have also been shown to take place 
in brain. Hexokinase, phosphorylase and phosphoglucomu- 
tase are present (Shapiro & Wertheimer, 1943); phospho- 
glyceric acid was found to be converted to phosphopyruvic 
acid, which phosphorylated adenylic acid (Ochoa, 1941a). 
Dismutations involving fumarate, malate and pyruvate were 
shown to be dependent on the presence of inorganic phosphate 
(Long, 1945). 

Many enzymes of the oxidative reactions of general schemes 
of carbohydrate metabolism also occur in brain and result in 
the formation of energy-rich phosphoric esters. Thus inor- 
ganic phosphate, an acid of the tricarboxylic cycle, and an 
adenosine phosphate and cocarboxylase are required for oxi- 
dation of pyruvate by pigeon brain dispersions (Banga, Ochoa 
& Peters, 1939; Ochoa, 1941b); cozymase, magnesium and 
cytochrome are also needed (Larner, Jandorf & Summerson, 
1949). Such oxidation can yield energy-rich phosphates, 
esterifying initially some 600 umol. of phosphate/g. fresh 
tissue/hr. with a molar ratio of phosphate esterified /oxygen 
utilized, of about 4 (Ochoa, 1941a). Quantitative data are 
available on the tissue content of malic dehydrogenase (Potter, 
1946), succinic dehydrogenase (Howe & Flexner, 1947) and 
cytochrome oxidase (Schneider & Potter, 1943). 


4. Balance between Physiological and Biochemical 
Events in Brain 


It is immediately understandable that chemical events in 
the brain should limit physiological ones. But it is observed 
also that physiological events limit chemical ones: that the 
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normal rate of brain metabolism is below its potential rate ; 
that in sleep it is still further lowered, but that with increasec 
physiological activity it is increased. 

The rate of glycolysis is an excellent example of this pheno- 
menon. Rates have been observed for this reaction in care 
fully prepared homogenates and extracts of brain which give 
indications of the metabolic potentialities of the tissue in thi. 
respect. Rates of glycolysis of 300-450 umol./g. of brain/h:. 
are found (Ochoa, 1941b; Utter et al. 1945; Elliott & 
Henry, 1946; Meyerhof & Geliazkowa, 1947). In norma! 
brain the values quoted in a preceding section correspond to 
the much lower value of 36 ymol./g./hr., but this is verv 
greatly increased in convulsions (Klein & Olsen, 1947). 

There is not such a large difference between the potential! 
rates of respiration and those ordinarily realized; homo- 
genates have given rates of approximately 160 pmol./g./hr. 
(Reiner, 1947; glucose or hexosediphosphate as substrates), 
or 135-225 umol./g./hr. (Larner et al. 1949; pyruvate as 
substrate). The normal rate by arteriovenous differences 
corresponds to 90 umol./g./hr., and again is increased in 
convulsions. 

The restraint normally imposed on glycolysis operates in 
separated tissues. The aerobic rate of formation of lactic acid 
from glucose by slices is normally low—some 15 pmol./g. 
fresh brain/hr. It can, however, be greatly increased by 
anaerobiosis, or aerobically by certain reagents of which 
phenosafranine is an outstanding one. Low concentrations 
of this substance accelerate glycolysis to values of some 
250 umol./g./hr. (Dickens, 1936). Phenosafranine has now 
been found to affect a particular metabolic process which the 
preceding account suggests to be intimately connected with 
the level of metabolism in brain: this is the formation of 
energy-rich phosphates from inorganic phosphates during 
oxidation of pyruvate (Case & MclIlwain, unpublished ; for 
analogous observations in kidney preparations, see Judah & 
Williams-Ashman, 1949). The action of phenosafranine ap- 
pears to be through its effect on cozymase metabolism 
(MclIlwain, 1949) ; cozymase is needed for the oxidation. In 
the presence of phenosafranine, inorganic phosphate and 
phosphate acceptors remain uncombined, even though oxida- 
tion of carbohydrate is in progress. Now inorganic phosphate 
or phosphate acceptors are reactants in stages of carbohydrate 
degradation: at hexokinase, which constitutes the point of 
entry of glucose to glycolysis or oxidation, and again in react- 
ing with glyceraldehyde phosphate. For these reactions, 
which cannot proceed without inorganic phosphate, pheno- 
safranine provides, or prevents the removal of, phosphate and 
phosphate acceptors, which would otherwise have been com- 
bined. It is therefore understandable that the degradation of 
carbohydrate should be accelerated. - 

There is a close analogy in chemical events between the 
action of phenosafranine and of the convulsive agents dis- 
cussed above. In those cases the increased physiological 
activity led to break-down of phosphocreatine and formation 
of inorganic phosphate and phosphate acceptors. Here al-o 
it is evident that these products can themselves stimulate the 
reactions which lead to their re-formation. A mechanism for 
controlling carbohydrate break-down by physiological nec d 
is thus provided through the balance between energy-rich 
phosphates and their break-down products. 

A further aspect of the stimulated metabolism may be 
noted. This concerns the balance between the end-produc's 
of glucose metabolism, lactic acid and carbon dioxide. !t 
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appears almost certain that in brain, as in general schemes for 
carbohydrate degradation, these two end-products are the 
result of two series of reactions which proceed in common 
from glucose to pyruvic acid. The pyruvic acid may then be 
oxidized if oxygen is available, or if not, it may form lactic 
acid. The number of energy-rich phosphate groups which 
can be generated during catabolism of glucose by these two 
routes differs widely, varying from 3 to 40 mol./mol. glucose. 
Thus the situation, observed physiologically, in which most 
of the glucose catabolized is oxidized completely, could be 
described as providing the most efficient means of deriving 
phosphate esters from glucose. In the absence of oxygen this 
cannot take place, and glycolysis is observed to increase. 
Aerobically, glycolysis is inhibited in some way ; but it can, 
as was noted above, be released by agents such as pheno- 
safranines. The aerobic inhibition may be mediated also 
through the availability of phosphate and phosphate acceptors ; 
this and other possibilities have been much debated (cf. Burk, 
1939; Lipmann, 1942). Both oxidation and glycolysis require 
phosphate, but the differential effect—the inhibition of 
elycolysis aerobically—may be explained in terms of the vary- 
‘ag phosphate concentrations required (see Long, 1945) for 
the different reactions in which it participates. 


5. Utilization of Energy-Rich Compounds 


Knowledge is very limited of how, in any organ or tissue, 
ihe energy derived from metabolic processes is utilized in 
physiological functioning. In nervous tissues the following 
findings may be recorded, but at present they can be said to 
be no more than suggestive. The passage of a nerve impulse 
is associated with migration of ions. The magnitude of the 
electric disturbance is related to the magnitude of the ionic 
change in a way which would be expected were the ion 
difference responsible for the potential of the discharge (cf. 
Hodgkin & Katz, 1949). Differential ion gradients can be 
built up and maintained in separated nervous tissue (Rothen- 
berg & Feld, 1948) and here they are found to require energy- 
yielding metabolic processes, including glucose break-down 
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(Krebs & Eggleston, 1949). Changes in specific organic con- 
stituents are also associated with propagation of nerve im- 
pulses. Among these is acetylcholine, and the re-synthesis of 
acetylcholine by systems from nervous tissue requires an 
energy-yielding reaction (Mann, Tennenbaum & Quastel, 1938, 
or the presence of adenosine triphosphate (Nachmansohn 
& Machado, 1943). 

A major limitation in present knowledge of metabolic 
events in the brain is that the majority of biochemical inves- 
tigations have been carried out with the organ as a whole of 
with preparations from relatively large portions of it. The 
physiologically important events in brain are extremely 
localized as well as being very rapid. They are undoubtedly 
dependent on maintenance of general metabolism which it has 
first been necessary to understand, and much remains yet to 
be discovered concerning the effects of various agents and 
conditions on the brain as a whole. But still less is known of 
the detailed connexions between metabolism and functioning 
in separated neurones; and relatively little is known of the 
biochemical peculiarities of different cell types and of different 
areas in the brain (see, however, Dixon & Meyer, 1936; 
Elliott, 1948). Feldberg & Vogt (1948) have shown the 
value of such studies in relation to the organization of 
the central nervous system. The results of orthodox histo- 
logical studies also give hints of structural complexities for 
which the metabolic basis and significance have yet to be 
found. 

It has been necessary, in preparing this account, to select 
a particular theme which is basic to neurophysiology, and 
which has recently attracted metabolic investigation. In doing 
so, many chemical, biochemical, endocrinological and patho- 
logical observations with metabolic findings or implications 
have been omitted. Ultimately the general subject of the 
utilization of chemically derived energy can be expected to 
bring an understanding of many observations in these cate- 
gories. At present, it can be seen that very much more is 
known about the formation of the energy-rich compounds 
utilized in brain functioning, and about the control of their 
formation, than was known a decade ago. 
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It may be claimed that virtually all precise investigations on 
the fundamental responses of the central nervous system have 
been performed on motoneurones either of spinal or of 
cranial nerves. Presumably this is attributable to the ease 
of selective excitation and recording. In particular these 
neurones can be subjected to monosynaptic excitation by 
impulses (orthodromic) from the large proprioceptor fibres 
of muscle and to activation by impulses propagated anti- 
dromically up the motor axons. The following account of 
recent investigations, largely carried out in this laboratory, is 
restricted to the responses of spinal motoneurones activated 
thus orthodromically or antidromically. However, this re- 
stricted account has some general interest, because, in the 
absence of precise investigations on other neurones, it has 
been customary to explain their reactions in terms of the 
known properties of motoneurones. Since the orthodromic 
volleys have been elicited from muscle nerves by stimuli not 
stronger than twice threshold, they have been virtually re- 
stricted to the largest proprioceptor fibres, and tests with 
graduated stimuli have established that all the synaptic 
excitatory actions described in Section B of this paper are 
attributable to these large fibres. 
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Since motoneurones are buried in the central nervous 
system, their electrical responses may conveniently be led ot! 
by a fine (50 » diameter) needle electrode insulated except a: 
its tip. Such a micro-electrode can be inserted close to 2 
motoneurone or group of similar motoneurones (a moto 
nucleus), the other leading electrode being an indifferent!) 
placed large metal plate. Alternatively, the more prolonge:: 
electrical responses of motoneurones may be recorded fron) 
the ventral root, whither they have spread electrotonically. 
Both methods of recording inevitably introduce distortions. 
The interpretation of the ‘* focal potentials ” recorded with a 
micro-electrode in nerve tissue is now well understoo:! 
(Barakan, Downman & Eccles, 1949; Brooks & Eccles, 1947 : 
Lorente de No, 1947a). A positive focal potential (micro- 
electrode positive to the indifferent) indicates that to a pre- 
ponderating extent current is flowing outwards across those 
nerve cell membranes (of axon, soma or dendrites) in close 
proximity to the micro-electrode, i.e., that they are ‘‘ sources ”’ 
for extrinsic current flow. Conversely a negative foca! 
potential indicates the preponderance of “ sinks”’.1 Since 
under the basal conditions for an experiment extrinsic cur- 
rents may be flowing (e.g. due to injury), the positive or 
negative focal potentials recorded on activation do not signify 
absolute levels of “‘ source” or “ sink” respectively, but 
merely the change from the basal level. 

There has been good agreement between the three methods 
that have been used to test the excitability of motoneurones : 
direct electrical stimulation through a buried micro-electrode ; 
excitation by a monosynaptic orthodromic volley; and ex- 
citation by an antidromic volley fired up the motor axons. 
In the two former, the excitability is judged by the size of the 
spike discharged along the motor axons, in the latter by the 
size of the “‘ soma spike ” focally recorded close to the motor 
nucleus (see Section Al below). 

It is not possible in this brief summary to give a compre- 
hensive treatment of the experimental investigations. Each 
section gives the explanations or hypotheses that have been 
developed and the simpler experimental tests that have been 
applied. In developing these hypotheses it has been assumed 
that the surface membrane of the nerve cell body (soma) and 
of its dendrites has electrical and excitatory properties 
essentially similar to that of a nerve fibre (non-medullated), 
and that the special features are mainly geometrical. How- 
ever, it has been necessary to postulate some quantitative 
modifications of properties, e.g., that the soma and dendrites 
have slower electrical responses than the motor axon, and 
also larger positive after-potentials. This treatment is sound 
methodologically, for it ensures that additional postulates are 
introduced only when all attempts at an explanation have 


1 The term “‘ source ” refers merely to the flow of electrical current outwardly 
from the cell membranes into the external conducting medium, i.e., the ceil 
membrane in such an area is regarded as a ‘‘ source” for current flow; con- 
versely it is a ‘‘ sink” when coeuten current is flowing from the externa! 
medium inwardly across it. 
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FIG. 1a. Diagram of external lines of current-flow generated by 

an antidromic impulse that has reached the axon hillock of a 

motoneurone. On the right the lines are drawn from the soma 

only, but on the left dendrites are drawn and lines are shown run- 
ning from them 


FIG. 1b. Continuous line shows a record of potential set up by a 
maximal antidromic volley in quadriceps nerve and recorded by 
micro-electrode just ventrolateral to quadriceps nucleus. Broken 
line and line of circles show, respectively, antidromic potential 
after conditioning depression by a preceding antidromic volley, 
and after conditioning facilitation by an orthodromic volley. For 
significance of dotted line see text. Time-scale in msec. with zero 
at time of stimulus 


failed without them. The danger of development of un- 
necessary ad hoc hypotheses is thereby minimized. 


A. ANTIDROMIC ACTIVATION OF MOTONEURONES 
1. Antidromic Propagation of Impulses 


As an impulse propagates antidromically up a motor axon 
to its motoneurone, the positive focal potential recorded by 
an adjacent micro-electrode shows that the soma and den- 
drites of the neurone form a source for currents flowing back 
into the sink on the axon (fig. 1a), just as occurs from regions 
ahead of a propagating impulse in a nerve fibre (Barakan 
et al. 1949; Brooks & Eccles, 1947; Lorente de No, 1947a). 
A special feature, however, is introduced by the enormous 
expansion of surface membrane that begins at the axon 
hillock as the axon flares out to the soma and dendrites. 
This geometrical feature provides a satisfactory explanation 
for the blockage of antidromic axon-soma transmission that 
occurs with a large proportion of motoneurones (Barakan 
et al. 1949; Brooks & Eccles, 1947; Lloyd, 1943; Lorente 


_de No, 1947a); for the area of the source of the soma and 


dendrites may be so large that the local circuits of current 
flowing to the axonal sink (fig. 1a) fail to depolarize the soma 
to that critical degree at which invasion of the impulse occurs. 
Even when the antidromic impulse does invade the soma and 
dendrites, the low safety factor in this invasion is evidenced 
by a brief delay (cf. fig. 2b) of about 0.1 to 0.3 msec. (Barakan 
et al. 1949), which presumably is attributable to slowed 
propagation into the expanding surface. 

As would be predicted, antidromic axon-soma propagation 
is facilitated (figs. 1b, 2a) by the partial depolarization of soma 
and dendrites produced by subliminal orthodromic activation 
(Barakan et al. 1949; Brooks & Eccles, 1947; Lloyd, 1943; 
Renshaw, 1942), and is depressed (fig. 1b, broken line) during 
the increased polarization (positive after-potential, see 
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Section A2) following the propagation of one 
or more impulses over the soma and dendrites 
(Barakan et al. 1949; Brooks, Downman & 
Eccles, 1950a; Lloyd, 1943; Renshaw, 1942, 
1946). The facilitation of antidromic transmission 
not only shortens the delay in axon-soma trans- 
mission (cf. the earlier origin of the negative spike, 
line of circles, in fig. 1b), but also relieves the 
blockage at many axon-soma junctions. Con- 
versely the depression causes antidromic blockage 
at many junctions and increases the delay at those 
junctions still traversed. Thus the focal spike 
potential set up by an antidromic volley is divisible 
into a labile component generated by impulse 
propagation over the soma and dendrites and 


ee 


FIG. 2a. Records at top and second from bottom show focal 

potential set up in quadriceps nucleus by a maximum antidromic 

volley. Main series from below upwards shows progressively 

increasing ‘facilitation of the negative (soma) spike as antidromic 

volley is moved earlier, relative to quadriceps afferent volley. 

Lowest record shows, at higher amplification, response to quad- 
riceps afferent volley alone (subliminal reflexly) 


FIG. 2b. Records i and ii show part of a series of antidromic focal 
potentials in which an antidromic volley set up by a slightly (1%) 
stronger stimulus always generated a larger potential, ii, which was 
not present with a weaker, i. It is concluded from this all-or- 
nothing behaviour that this additional potential is generated by the 
antidromic invasion of a single motoneurone. Record iii shows a 
small terminal change invariably produced by the conditioning 
depression of a preceding antidromic volley, while with records iv 
and v are seen two stages in lengthening of axon-soma delay before 
the final failure of antidromic transmission into the soma of that 
motoneurone, seen in record vi. Time in msec. 


FIG. 2c. Antidromic focal potentials from single motoneurones 

as with records of fig. 2b, but showing the more usually observed 

positive potential (records i and iv). Antidromic stimuli for 
records ii and iii 1.1°(, weaker. Time in msec. 
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a non-labile component (approximately shown by 
dotted line of fig. 1b) due to the initial axonal 
component (Barakan et al. 1949). 

The spread of the antidromic impulse over the 
soma and dendrites presumably is by “ local circuit ” 
action, but the fine dendritic terminals are apparently 
not invaded because the focal potentials recorded in 
the field around the motor nucleus indicate that the 
dendritic terminals continue to act as “ sources ” 
throughout the whole invasion process (Barakan et 
al. 1949). Possibly the profuse branching and 
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the invading impulse to slow and die out before 
reaching the terminals. It may be doubted (cf. 
Barakan et al. 1949) if much significance can be at- 
tached to the dendritic propagation velocity of 2 
metres per second given by Lorente de No (1947a). 
It is usually possible to find a position of the micro- 
electrode such that it records the electrical response 
of one motoneurone, to the relative exclusion of all 
others. The records so obtained give the simplest 
illustration of the above propositions concerning 
antidromic propagation. Figure 2b shows the brief 
initial positive wave (soma and dendrites as source) 


A . . FIG. 3a. Inset diagram shows approximate position of electrodes, E being on 
followed by the negative wave due to invasion of the the gastrocnemius-soleus nerve, while antidromic stimulating electrodes A are on 


soma and dendrites. The spike so generated is about isolated 1st sacral ventral root. 


Earth- and grid-leads to amplifier pick up the 


1 msec. in duration, which is much longer than the __reflexly discharged spike responses more distally along that root. The testing 
axonal spike. During the depression set up byacon- stimulus through E is applied at various intervals after the conditioning stimulus 
ditioning antidromic volley antidromic axon-soma through A, and its reflex spike response is plotted as a percentage of its mean 


transmission is not blocked but is slightly delayed 
and the terminal phase of the soma spike potential 


FIG. 3b. 


reflex spike. Abscissae give stimulus intervals 


Plotting as in fig. 3a, but abscissae are the calculated intervals at the 
axon-soma junctions between arrival of the antidromic volley and emergence of 


is altered, possibly owing to an increased failure of the testing reflex discharge. Inset diagram gives basis of this calculation (see 


propagation into dendritic terminals. In fig. 2b, 
after the records i to iii, a progressive axon-soma 
blockage developed (presumably due to mechanical damage 
by the micro-electrode), as is revealed by a lengthening of 
axon-soma delay. The longest delay (0.6 msec.) is shown 
in fig. 2b, v, and thereafter permanent blockage supervened. It 
is to be noted that, even after such a long delay, there is a nor- 
mal soma spike potential (cf. v with ii), i.e., once the anti- 
dromic invasion has surmounted the critical region of low 
safety factor at the axon-soma junction, it proceeds at least as 
far as the dendritic terminals with a much higher safety factor, 
as would be expected on the local-circuit theory of propagation. 
Usually (Barakan et al. 1949) single motoneurones have 
given a positive soma spike potential (fig. 2c), i.e., the inverse 
of that in fig. 2b. This is attributable to the micro-electrode 
lying close to an injured area of the neurone. Antidromic 
invasion of the remainder of the neurone diminishes the flow 
of injury currents into the region of the micro-electrode and 
hence will be recorded as a transient positivity, much as 
occurs with peripheral nerve in a like situation (Lorente de 
N6, 1947b). 


2. After-Potential and Excitability Following 
Antidromic Activation 


Following antidromic activation, motoneurones show a 
large positive after-potential and an associated depression of 
excitability (Brooks et al. 1950a; Gasser, 1939); these are 
analogues of the positive after-potential and the subnormal 
state of peripheral nerve. The potential and the depression 
run virtually identical time-courses (fig. 3a ; and Brooks et al. 


Brooks, Downman & Eccles, 1950a, for details) 


1950a; Gasser, 1939), decaying from a maximum at about 
20 msec. so as to disappear just beyond 100 msec. This 
time-course is somewhat slower than in peripheral nerve, but 
the greater size of the two effects provides a more striking 
difference. 

It appears that two distinct processes are responsible for 
the decrementing after-negativity that immediately follows 
the soma spike potential and passes over into the after- 
positivity (Brooks et al. 1950a). 

(i) In those neurones invaded antidromically there is evi- 
dence of a negative after-potential and associated phase of 
relative supernormality, i.e., of lessened subnormality, thus 
differing from peripheral nerve in that the excitability is 
always lower than normal, being supernormal merely to the 
subsequent depression. 

(ii) Those neurones not invaded antidromically pass im- 
mediately into a phase of supernormal excitability, whic!: 
decays rapidly and largely disappears in 10 msec. (fig. 3b). 
Any such neurone will have been depolarized to a subliminz! 
extent by its antidromic impulse, i.e., it will be in a catelec- 
trotonic state and hence will be supernormally excitable, the 
decay of this supernormality presumably indicating the tim 
course of decay of the catelectrotonus. Thus the after- 
negativity would be compounded of a negative after-potentia. 
of the invaded motoneurones and a catelectrotonus of the 
uninvaded. 

As shown in fig. 3b the uninvaded motoneurones show thei: 
maximum reflex excitability in less than 1 msec. after the 
arrival of the antidromic impulse at the site of its blockage 


Brit. med. Bull. 195 


Vol. 6 


- 

60 
co 
| 
20 
o 2 
el J 

Ld 
20 msec 

3 a G 7 9 10 

306 

| 


1. Yol. 6 No. 4 


(Brooks et al. 1950a; Lloyd, 1943). A value as low as 0.7 
msec. has been recorded. Thus the facilitated reflex dis- 
charge is propagated outwards almost as soon as the axon has 
recovered from its absolutely refractory period. On the 
other hand, when the motoneurones are invaded antidromic- 
ally, they appear to be inexcitable by any test for at least 
1.3 msec. and do not recover from their relative refractori- 
ness until about 5 msec. The overlapping supernormal and 
subnormal states make these determinations inaccurate, but 
such complications are inherent in any method of determining 
neuronal refractory periods. Other methods of testing for 
refractoriness have to contend with additional complications. 


B. MONOSYNAPTIC ORTHODROMIC ACTIVATION 
OF MOTONEURONES 


3. The Electrical Hypothesis of Synaptic Transmission 


Almost all the experimental data in the sections that follow 
are satisfactorily explained by the electrical hypothesis of 
synaptic transmission (Eccles, 1946b, 1949); hence a brief 
preliminary account is desirable. 

As a presynaptic impulse propagates up to a synaptic 
knob, this knob will be first a source (fig. 4a) and then a sink 
(fig. 4b) for currents flowing in extrinsic circuits to that pre- 
synaptic fibre upstream. It is postulated that a significant 
fraction of these currents loops through the post-synaptic 
membrane and hence will in the second phase (fig. 4b) exert 
a catelectrotonic action on the post-synaptic membrane im- 
mediately subjacent to the knob. It is further postulated 


a 
FIG. 4. Schematic representations of presynaptic fibre and 


motoneurone with lines of current-flow generated during synaptic 
transmission (see text) 
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that this catelectrotonus (C.) is intense enough to set up an 
active response of that membrane—presumably by activation 
of the sodium carrier mechanism (Hodgkin & Katz, 1949). 
A synaptic knob is so small (about 2 u in diameter) that this 
post-synaptic activated area is far below the size at which a 
self-regenerative action would ensure its growth to a full- 
sized propagating impulse. Hence there will be merely a 
local response (L.R.) persisting for about the duration of a 
spike potential (about 1 msec., see Sections Al and BS), during 
which time the synaptic knob will act as a sink (figs. 4c, 4d) 
through which other regions of the post-synaptic membrane 
discharge, and thus develop a catelectrotonus. When the 
sink is no more, this catelectrotonic surround passively de- 
cays with the electric time constant of the post-synaptic 
membrane, being responsible meanwhile for the facilitation 
phenomena ; hence it may be called the facilitation potential 
(F.P.). Alternatively, if many closely adjacent knobs are 
activated at the same time, then the flow of local current 
from the interposed areas of the membrane into the mosaic of 
sinks (post-synaptic L.R.’s) may be adequate to cause activa- 
tion of these areas, i.e., these L.R.’s will spread and fuse, thus 
growing up to an impulse propagating over the surface of the 
motoneurone and down its axon. In this way a reflex 
discharge is generated. 


4. Reflexly Subliminal Activation 


A single orthodromic volley sets up in the motoneurones 
two closely related events—an increased excitability and a 
negative potential. The increased excitability is shown (by 
means of the three standard testing stimuli, direct, antidromic 
(fig. 2a), and monosynaptic orthodromic) to reach a maxi- 
mum in little more than 1 msec. after the arrival of the ortho- 
dromic volley in the motor nucleus (Brooks & Eccles, 1947), 
and thereafter it decays with a half-time of about 3 msec. 
(Brooks & Eccles, 1947; Eccles, 1946a ; Lloyd, 1946). 

The negative potential, recorded after electrotonic spread 
along the motor axons to the emerging ventral root, has a 
rather slower time-course, rising to its summit in about 
2 msec., and decaying with a half-time of about 5 msec. if 
care is taken to record from the root close to the spinal cord 
(fig. Sa) (Brooks, Downman & Eccles, 1950b ; Brooks & Eccles, 
1947; Eccles, 1946a). On the other hand, although having an 
identical latent period, the negative focal potential recorded 
with the micro-electrode placed just ventrolateral to the 
quadriceps nucleus has a faster time-course, attaining its 
summit in about 1 msec. and decaying with a half-time of 
about 1.5 msec. (fig. 5b). There is evidence that, on account 
of the asymmetry of quadriceps motoneurones, a micro- 
electrode in this position is favourably placed for recording 
currents flowing from the dendritic terminals and axon into 
the soma and proximal dendrites (Barakan et al. 1949), i.e., 
a negative potential there signifies a sink on the soma and 
dendrites. The discrepancy between the time-courses of the 
potentials recorded in these two ways can plausibly be attri- 
buted (cf. Brooks & Eccles, 1947) to distortion of the actual 
potential change of the motoneurone, which would run an 
intermediate time-course, and so be comparable with the 
facilitation curve (cf. fig. 10b in Brooks & Eccles, 1947). 
Thus, on this interpretation, the potentials recorded either 
focally or from the ventral root have a common origin in the 
depolarization process (L.R. plus F.P.) which is generated in 
motoneurones by synaptic stimulation and which decays with 
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FIG. 5. Synaptic potentials set up by single orthodromic volleys 
and recorded as follows : 
a: after electrotonic spread to the emerging ventral root 
b: by a micro-electrode just ventrolateral to motor nucleus 
(quadriceps) 
c¢: recorded as in a and b for identical orthodromic volleys in 
same preparation. Note identical latent periods for the two 
synaptic potentials (lower one begins at second arrow, first 
arrow showing time of arrival of sink of orthodromic volley 
at presynaptic terminals) 


d : asin b, but with synaptic potential generating reflex discharge 
of a volley at arrow. Record of volley in ventral root is 
shown by inverted spike 


€: synaptic potentials recorded as in a, but for progressively 
larger orthodromic volleys in quadriceps nerve, the upper 
record being a pure synaptic potential and the two lower 
having reflex spikes superimposed. Note the later after- 
positivity 


a half-time of about 3 msec. This rate of decay is much 
slower than is observed with catelectrotonus of the motor 
axons, but such observations are complicated by the myelin 
sheath and the nodes of Ranvier. As yet the rate of decay of 
a catelectrotonus set up directly by an electrical pulse has 
not been determined for motoneurones, but it is to be noted 
that the facilitation process (attributable to a catelectro- 
tonus) generated by a blocked antidromic impulse (see 
Section A2) decays at a rate comparable with the above 
facilitation process. Recently it has been suggested (Lloyd 
& MclIntyre, 1949) that the “focal synaptic potential ”’ is 
generated presynaptically. However, it has been pointed out 
that there is much evidence against this interpretation (Eccles, 
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1949), and that the only supporting evidence may be other 
wise interpreted (Brooks et al. 1950b). 

As the presynaptic volley propagates up to the motor 
nucleus, it generates the initial diphasic wave (positive- 
negative) of the focal potential, and hence gives opportunity 
for precise determination of the synaptic delay. If this is 
measured between the arrival of the “* sink ” phase of the pre- 
synaptic volley at the motor nucleus and the onset of the 
“sink” phase in the motoneurone, i.e., of the negative 
potentials recorded either focally or from the ventral root, it 
has a duration of only 0.3 to 0.45 msec. (figs. Sc, 8b). 

When the testing orthodromic volley is in a nerve synergic 
with one carrying a conditioning volley which alone evokes 
a large reflex response, it has been found that, with very 
short volley intervals, the facilitated spike may be discharged 
as a double wave (Brooks & Eccles, 1948). It appears that 
two distinct facilitation processes are involved, an initial « 
process which decays so rapidly that it disappears at a volley 
interval of about 1 msec., and a 8 process characterized by 
a longer synaptic delay and the much slower rate of decay 
already described. An explanation of these two facilitation 
processes is provided by the electrical hypothesis of synaptic 
transmission, for the « process has precisely the character- 
istics that would be given by the initial excitatory effects, C. 
and L.R., while the 8 process is attributable to the F.P. 
(Brooks & Eccles, 1948; Eccles, 1949). The « process of 
facilitation has previously been known as the detonator 
action. 


5. Reflex Discharge of Impulses 


Focal recording (figs. 5d, 8b) shows how the reflexly dis- 
charged impulse arises as a sudden upward inflection in the 
negative (synaptic) potential (Brooks & Eccles, 1947), and a 
comparable observation may be made with the synaptic 
potential recorded from the ventral root (Brooks et al. 1950b ; 
Eccles, 1946a). There is a delay of from 0.2 to 1 msec. 
between the onset of the synaptic potential and the initiation 
of the impulse. This value, when added to the synaptic 
delay determined for the synaptic potential (see Section B4), 
gives the delay in initiating the reflex discharge of an impulse, 
which would thus have a minimum value of about 0.6 msec., 
and a maximum of about 1.5 msec. Such a range of values 
would be expected if the reflex discharge arises by the spread 
and fusion of initially discrete L.R.’s having a duration of 
about 1 msec. If allowance be made for the asynchronism 
of the individual units, the focally recorded spike potential of 
discharging motoneurones has a duration of about 1 msec. 
(fig. 5d), which agrees well with the antidromic spike duration 
(figs. 1b, 2b). According to the local circuit theory of propa- 
gation, an impulse generated in the soma by synaptic excita- 
tory action would readily propagate on to the axon and would 
not have the low safety factor characterizing transmission in 
the reverse direction (see Section Al). 


6. After-Potentials and Excitability Following Orthodromic 
Activation of Motoneurones 


When monosynaptic orthodromic activation has generated 
the discharge of impulses from motoneurones, it would be 
expected that a positive after-potential of the motoneurones 
would ensue, just as occurred after invasion by an antidromic 
volley. This is shown in fig. Se, but a smaller positive after- 
potential running the same time-course is seen to follow a 
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FIG. 6a. Plotting of testing reflex spike response as in fig. 3a, but the con- 
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was in a different, but synergic, nerve from the 
testing volley (fig. 6c). The small depression 
then sometimes observed (Brooks et al. 1950b) 
presumably is attributable to a spreading 
anelectrotonus from the localized areas of posi- 
tive after-potential. On the available evidence 
the prolonged phase of depression is located 
presynaptically, for it is never observed when 
testing by a synergic orthodromic volley. 


7. Action of Repetitive Orthodromic 
Volleys on Motoneurones 

The response to repetitive synaptic bom- 
bardment is of great interest because it would 
normally be produced by receptor organ dis- 
charges, and, if intense enough, it gives rise to 
rhythmic discharges of motoneurones. Re- 
petitive orthodromic volleys are relatively in- 
effective in building up synaptic potentials by 
summation whether recorded focally or from 
the ventral root.?, Even at frequencies as high 
as 500 per second, summation gives a transient 
maximum which at most is little more than 


® Eccles & Rall, unpublished observations 


ditioning volley is a similar orthodromic volley. The broken line shows the 


curve of fig. 3a (same experiment) 


FIG. 6b. As in fig. 6a—same experiment, but conditioning orthodromic volley 
so small that it evoked little or no reflex response. Filled circles show the sizes 
of these conditioning spikes also calculated as percentages of the mean control 
value for the testing reflex spikes and placed at abscissal values for corresponding 


testing responses 


FIG. 6c. As in fig. 6b—same experiment, but with conditioning orthodromic 
volley in an afferent nerve (lateral gastrocnemius) synergic with that conveying 
the testing volley (medial gastrocnemius). Open circles give conditioning spike 


responses as in fig. 6b 


synaptic potential on which no reflex discharge is super- 
imposed. The superimposition of a reflex discharge merely 
adds to the positive after-potential. 

The excitability of motoneurones during these positive 
after-potentials has been tested with monosynaptic ortho- 
dromic volleys (Brooks et al. 1950b; cf. Bernhard, 1947). 
When the testing volley was in the same afferent nerve as 
the conditioning, there was a very deep depression at 10 to 
30 msec. (complete suppression of reflex discharge), and, 
initially, recovery occurred along much the same time-course 
as after antidromic activation of these motoneurones (fig. 6a). 
However, unlike the latter, this phase of recovery was always 
incomplete and was followed by a prolonged slow recovery 
of excitability persisting for at least one second. A similar, 
* but usually less intense, depression with two-stage recovery 
was observed after a conditioning volley which was so small 
that it evoked little or no reflex discharge (fig. 6b). Pre- 
sumably the initial phase of depression (i.e., up to about 
100 msec.) is attributable to a subnormal state of the moto- 
neurones associated with the positive after-potential, and is 
identical with that induced by antidromic invasion. When 
the conditioning volley sets up no reflex discharge, it will still, 
according to the electrical hypothesis (see Sections B3 and B4), 
set up local responses (L.R.’s) under the activated synaptic 
knobs and these areas would be expected to develop positive 
after-potentials and the associated depression. In accord- 
ance with this explanation little or no reflex depression was 
observed when the “ reflexly subliminal ” conditioning volley 


FIG. 7a. Synaptic potentials recorded from the 1st sacral ventral 

root and set up by repetitive orthodromic volleys in gastrocnemius 

nerve ; the frequencies from above downwards are 200, 150, 75 and 
35 per second 


FIG. 7b. As in fig. 7a, but at a lower depth of anaesthesia, so that 

a single orthodromic volley sets up a small reflex spike discharge and 

a larger spike is evoked by the second volley at high frequencies of 

stimulation ; the frequencies from above downwards are 350, 500, 
150, 100 and 50 per second 
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double the single potential, and which, during continuance 
of the stimulation, rapidly declines to a plateau at about 
the level of the initial base-line (fig. 7a). On cessation 
of stimulation a large positive after-potential supervenes, 
which presumably explains the ineffectiveness of the summa- 
tion. Analysis further reveals that this ineffectiveness is 
dependent on three factors: (i) the cumulative positive after- 
potentials of the preceding responses provide a positively 
deflected base-line on which the summed synaptic potentials 
are superimposed; (ii) at high frequencies the sizes of the 
successive synaptic potentials are greatly diminished rela- 
tively to the initial response (fig. 7a)—presumably owing to 
the depressant action exerted by the positive after-potential 
(located ex hypothesi in the subsynaptic membrane) on the 
generation of the L.R.’s by the successive C. responses of the 
subsynaptic membrane ; (iii) at high frequencies the relatively 
and absolutely refractory periods both of the presynaptic 
fibres and of the motoneurones would also exert a depressant 
action. 

The reflex discharges evoked during repetitive stimulation 
conform with the synaptic potential picture, for discharges 
may be evoked by the first, second and even the third volleys 
at high frequencies (200 up to 500 per second), but not as a 
rule thereafter, as would be expected from the falling level of 
synaptic potential at this stage (fig. 7b). A frequency as high 
as 75 per second is required before any summation occurs, and 
then it is restricted to the second volley. Since even 75 per 
second would be an unusually high frequency for discharges 
from the proprioceptors of muscle, it may be concluded that 
temporal summation under synaptic knobs is by itself virtu- 
ally ineffective in evoking reflex discharges. As an apparent 
exception to the above statements, the motoneurones of some 
muscles give reflex discharges throughout repetitive stimula- 
tion of the large proprioceptor fibres, but there is evidence 
that this is attributable to additional activation through 
interneuronal pathways.* 

On cessation of the repetitive train of orthodromic volleys, 
testing by a single similar orthodromic volley reveals a deep 
depression for 10 to 20 msec., resembling that following a 
single volley (see Section B4), and then a rapid recovery to a 
phase of supernormal reflex excitability (fig. 8a), which slowly 
decays over several minutes. Our experiments confirm the 
recent systematic study by Lloyd (1949) in showing that this 
supernormality is dependent on some change whereby a pre- 
synaptic impulse becomes a more effective excitor of moto- 
neurones which themselves have unchanged excitability. 
Furthermore this change is restricted to those presynaptic 
fibres which were repetitively stimulated. Focal recording may 
reveal no change in the size of the presynaptic volley in the 
motor nucleus, the first sign of the supernormality being seen 
in the steeper rise of the synaptic potential right from its 
origin (fig. 8b). Lloyd (1949) suggests in explanation that 
the repetitive stimulation sets up a positive after-potential 
(P2 component) of the presynaptic fibres, which, by increasing 
the size of the presynaptic impulses, causes them to be more 
effective synaptic excitors. Ifsuch anincrease were as much as 
2 per cent it would be detectable in records of the presynaptic 
spike in the motor nucleus (fig. 8b), and yet at the same time 
there is an increase in the focal synaptic potential of as much 
as 100 per cent and a reflex spike discharge often several 
times the normal control. Furthermore a large facilitation 
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FIG. 8a. 
repetitive orthodromic volleys (300 per second for 0.17 sec.). 
Zero time is at last volley of conditioning series 


Curve drawn as in fig. 6a, but with conditioning by 


FIG. 8b. Dotted line is the mean of six closely similar records of 
focal potentials set up by an orthodromic volley in quadriceps nerve 
and recorded just ventrolateral to the quadriceps nucleus (see fig. 
5b). Continuous line shows the focal potential (mean of two closely 
similar records) recorded at 220 msec. after conditioning by repeti- 
tive orthodromic volleys (300 per second for 0.3 sec.). First arrow 
marks the first detectable sign of the increased response, which 
would coincide with start of the ‘‘focal synaptic potential ”’ (cf. 
fig. 5c). Second arrow marks the inflection that signals the initial 
of the reflex spike discharge in the facilitated record (confirmed by 
timing of spike in ventral root, cf. fig. 5d). Note that slight dif- 
ference between two records prior to first arrow is attributable to 
a slight shift in base-line. Stimulus - quadriceps nerve at zero of 
time-scale 


effect, prolonged for minutes, is obtained after as few as 20 
volleys, which makes the positive after-potential explanation 
unlikely. With the severe conditioning tetani of some thou- 
sands of volleys employed by Lloyd (1949) we have observed at 
long test intervals (seconds) the approximate parallelism that 
he reported between increased presynaptic spike and poten- 
tiated synaptic excitatory action (reflex discharge or synaptic 
potential). But it would appear that this correlation is merely 
fortuitous, because with shorter test intervals and with shorter 
conditioning tetani the presynaptic spike of the testing volley 
is diminished in size and yet there is a large potentiation of its 
synaptic excitatory action. It would appear that Lloyd’s ex- 
planation of potentiation is inadequate. 
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Since it has been shown that an acetylcholine mechanism 
is not significantly concerned in synaptic transmission in 
the spinal cord (Eccles, 1947), the most probable alterna- 
tive postulate is that the presynaptic impulse becomes a 
more effective synaptic excitor because repetitive stimulation 
temporarily alters the spatial relationship of the synaptic 
knobs to the post-synaptic membrane, e.g., the knobs may 
become larger and/or in closer apposition thereto. It is to 
be noted that this facilitation process is approximately | 
30,000 times longer in duration than the process due to the 
facilitation potential (F.P.) and thus is more likely to provide 
a basis for an explanation of those prolonged functional 
changes in the nervous system that occur in conditioned 
reflexes, and which presumably depend on some change in 
the form or structure of the synapse (Konofski, 1948). 


8. Rhythmic Discharge of Motoneurones 


The foregoing concepts of the excitatory properties of 
motoneurones may be used in outlining a hypothesis to 
account for the rhythmic discharges, usually at 10 to 50 per 
second, of motoneurones that are subjected to a continuous 
synaptic bombardment of sufficient intensity. The temporal 
summation of the excitatory effects produced by repetitive 
bombardment of synaptic knobs has usually been assumed to 
explain the build-up of an excitatory state, but it has been 
shown that this is ineffective at the repetitive frequencies that 
normally obtain (see Section B7). However, spatial summa- 
tion between the excitatory effects set up under different 
synaptic knobs on a motoneurone is effective for the duration 
of the individual facilitation potential (about 15 msec.). The 
normal randomly distributed bombardment of the various 
knobs on the surface of a motoneurone is therefore likely to 
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give rise to combinations of excitatory foci sufficiently close 
together in time and space to generate a propagated impulse 
in the way described above (see Sections B3 and B5). Follow- 
ing such an impulse there will be a positive after-potential 
and associated subnormal state (see Sections A2 and B6) 
from which complete recovery will take 100 msec. or more. 
As this recovery becomes progressively further advanced, 
i.e., from 20 msec. to beyond 100 msec., there is an increasing 
probability that the continuous random synaptic bombard- 
ment will give once more some combination of excitatory 
foci that will be adequate to initiate the discharge of an im- 
pulse; and so on for each successive discharge. Thus the 
frequency of the rhythm would be higher the more intense 
the bombardment; and there is in addition a random factor 
depending on the chance activation of contiguous knobs in 
close temporal sequences. The recovery from the positive 
after-potential would account for the fairly regular frequen- 
cies observed at any adequate intensity of bombardment ; 
but, if the bombardment falls to such a low intensity that it 
rarely gives a threshold combination of excitatory foci even 
for the fully recovered motoneurone, the discharges will be 
conditioned only by the random factor and will lose all 
semblance of regularity. Thus the properties of moto- 
neurones as described in the foregoing sections give a satis- 
factory explanation of the observed discharges of moto- 
neurones under continuous synaptic stimulation. 
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It is easy to show that acetylcholine is a substance occurring 
naturally in the central nervous system. Properly prepared 
brain extracts when tested on a variety of organs show all the 
typical reactions of acetylcholine, and acetylcholine has, in 
fact, been chemically identified in brain extracts (Stedman & 
Stedman, 1937). The following questions then arise: is 
acetylcholine a central synaptic transmitter ? if so, is it the 
universal central transmitter, or does it exert this function at 
certain synapses only ? or is it perhaps merely a by-product 
of some metabolic process in brain ? 

The possible function of acetylcholine as a central synaptic 
transmitter was first envisaged by Dale (1935) and was the 
natural outcome of experiments which suggested that acetyl- 
choline was responsible for neuromuscular transmission in 
skeletal muscle and for synaptic transmission in sympathetic 
ganglia. 


1. Continuous Activity in the Central Nervous System and in 
Sympathetic Ganglia 


We may, however, question the extent to which we are 
justified in comparing a central synapse with that in a sym- 
pathetic ganglion, where a preganglionic impulse gives rise 
to a single impulse in the postganglionic fibre and a 1 to 1 
correspondence exists. This is in sharp contrast to the con- 
tinuous activity in the central nervous system. For its ex- 
planation, the well-known theories of delayed pathways 
through interneurones and of re-exciting circuits in closed 
chains of neurones have been postulated. According to these 
theories continuous activity is dependent on internuncial 
neurones and should therefore be absent in sympathetic ganglia. 
But when impulses are sent into a sympathetic ganglion at a 
sufficiently high frequency, it continues to discharge after 
stimulation has come to an end (Larrabee & Bronk, 1938; 


Bronk, 1939; Eccles, 1944). It is true that the required 
frequencies are higher than any observed in vivo coming from 
sympathetic centres, but the results show that there is no 
fundamental difference between the two transmission pro- 
cesses. Continuous nervous activity may, in fact, depend not 
mainly upon the anatomical arrangement of pathways but 
upon some kind of ionic instability. Even nerve and muscle 
fibres may discharge spontaneously and “ oscillate” when 
deprived of their calcium. 

The transmission process in a sympathetic ganglion can 
thus still be regarded as a likely representation of what is 
happening at the central synapse. 


2. Acetylcholine as Transmitter in Sympathetic Ganglia 


Most of the evidence of the role of acetylcholine in the trans- 
mission process has been obtained on the superior cervical 
ganglion of the cat. This organ weighs about 20 mg. and 
contains, closely packed, about 100,000 cells. It can be per- 
fused from its artery. All preganglionic fibres impinging on 
the cells run in the cervical sympathetic nerve, which can easily 
be stimulated. The theory that acetylcholine transmits the 
impulses from the preganglionic endings to the ganglion cells 
is based, in the main, on the following findings (Dale, 1914; 
Feldberg & Gaddum, 1934; Feldberg & Vartiainen, 1935 ; 
Brown & Feldberg, 1936a, 1936b ; von Briicke, 1937; Mac- 
Intosh, 1938a, 1938b; Bronk et al. 1938; Bronk, 1939; 
Kahlson & MacIntosh, 1939; Feldberg, 1943; Sawyer & 
Hollingshead, 1945) : 

(i) Acetylcholine stimulates the ganglion cells to discharge 
impulses into the postganglionic fibres. The frequency of 
the discharge depends on the concentration of acetylcholine 
in the perfusion fluid. With a high concentration, stimula- 
tion is followed by paralysis. In this condition the ganglion 
cells no longer discharge on renewed application of acetyl- 
choline or on stimulation of the cervical sympathetic nerve. 

(ii) Acetylcholine appears in the venous effluent from a 
ganglion during preganglionic nerve stimulation, provided 
eserine is present in the perfusion fluid. The former difficulty 
of detecting the acetylcholine released from a ganglion per- 
fused with whole blood has recently been cleared up by 
Emmelin & MacIntosh (in press). They have shown that the 
same amounts of acetylcholine are released per nerve impulse, 
whether the ganglion is perfused with eserinized saline solu- 
tion or undiluted eserinized plasma. In order to obtain this 
result with whole blood, however, eserine had to be given in 
much higher concentrations, otherwise the true cholinesterase 
of the red cells, which is the enzyme in blood responsible for 
the destruction of the released acetylcholine, remains active. 
This had not been realized in the earlier experiments because, 
at that time, Mendel and Rudney’s distinction between true 
and pseudo-cholinesterase was not known (Mendel & Rudney, 
1942). 

(iii) Acetylcholine is released on preganglionic nerve stimu- 
lation, even when the ganglion cells have been paralysed by 
curare or nicotine, but not on antidromic stimulation of the 
postganglionic trunk, which backfires impulses into the gang- 
lion cells. Degeneration of the preganglionic nerve fibres 
entails the disappearance of acetylcholine, of choline acetylase 
and of true cholinesterase in a sympathetic ganglion, but its 
cells remain sensitive to acetylcholine. Thus, the acetyl- 
choline metabolism in a sympathetic ganglion is located 
entirely in the preganglionic nerve endings. Here the 
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acetylcholine is stored, formed and released, and here, too, the 
enzyme for its destruction, the true cholinesterase, is located. 
The ganglion cells themselves are not involved in acetylcholine 
metabolism, but are merely the effector structures on which 
the released acetylcholine acts. 

The methods used for the sympathetic ganglion are only 
to a limited extent applicable to the central nervous system. 
Synapses are not confined to one place, perfusion methods are 
difficult and, in addition, the transmission at the various 
synapses may involve different transmitter substances. Never- 
theless, attempts have been made to apply the methods used 
on sympathetic ganglia, or modifications of these methods, 
to the central nervous system. We shall confine ourselves 
to a discussion of the results obtained by the following lines 
of research : the central actions of acetylcholine ; the central 
actions of anticholinesterases ; the release of acetylcholine ; 
changes in the acetylcholine content ; and synthesis of acetyl- 
choline. 


3. Electrophysiological Considerations 


The problem of central synaptic transmission by acetyl- 
choline has also been taken up by electrophysiologists, and 
many have stated that acetylcholine cannot be the central 
synaptic transmitter. They have certain ideas of how the 
acetylcholine released at the synapse should influence their 
electrical recordings, but these expected changes have not 
been observed. The following example, however, may illus- 
trate the difficulty of deciding the acetylcholine theory of 
central synaptic transmission on electrophysiological data 
alone. Measurements have been made of the synaptic delay 
in the central nervous system and at some synapses the delay 
was found to be about 0.5 msec. (Lorente de No, 1939), an 
extremely short time interval indeed, so short that it appeared 
to exclude the possibility of release and action of acetylcholine. 
What it actually excluded was the possibility that a process of 
diffusion of a substance from the site of liberation to a distant 
site of action could be involved in the transmission 
process. 

Far too much emphasis has been laid on the brevity of the 
time intervals as an argument in favour of or against the 
acetylcholine theory. These measurements give us a time 
limit in which the process has to occur, but they do not provide 
evidence of its nature. The corresponding time values for 
neuromuscular transmission or for synaptic transmission in 
a sympathetic ganglion are of the order of 2 to 3 msec. If 
we can imagine a process happening within 2 msec., there are 
no insurmountable difficulties in envisaging it happening in a 
quarter of that time. We should remember that the role of 
acetylcholine in the transmission from motor ending to motor 
end-plate, or from sympathetic ending to the cell of a sym- 
pathetic ganglion, was not determined electrophysiologically, 
and it is doubtful whether the issue of a transmission process 
can be decided by this approach. If other methods prove 
that acetylcholine has a function as a central synaptic trans- 
mitter, the electrophysiological facts must be interpreted 
accordingly ; if proof for a different mechanism should be 
found, they would have to be explained in terms of this other 
mechanism. To use an analogy: the thermometer measures 
the temperature of a patient, but the finest analysis of a tem- 
perature curve is insufficient to decide which bacterium or 
virus is responsible for the infectious disease, though it may 
provide suggestive evidence. 
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4. Central Effects of Acetylcholine 


Acetylcholine applied locally, or injected through the verte- 
bral or carotid artery, or intrathecally, has both stimulating 
and depressant central effects. These are enumerated in 
Table I, which is not meant to give a complete list of all central 
effects so far found, but to illustrate the fact that the action of 
acetylcholine on many sections of the neuro-axis, from the 
cerebral cortex to the spinal cord, has been described. 

In some instances, particularly when acetylcholine is 
applied locally, it is advisable to give eserine beforehand. For 
example, the local application of acetylcholine to the cortex 
of the cat’s brain appears to produce its full characteristic 
effect only when this is done. Then, however, it induces 
large 10 per second spikes in the electrocortigram, together 
with motor activity on the contralateral side. The “ acetyl- 
choline spikes ”’ suggest synchronous firing of several cortical 
neurones under the influence of cells with short axons, each of 
which controls a number of pyramidal cells (British Assucia- 
tion, 1948). The electrical discharges of the cortex produced 
by acetylcholine are similar to seizure discharges, and several 
authors take the view that a disturbance in the acetylcholine 
metabolism may be an important factor in the causation 
or mechanism of the convulsive seizures in epilepsy (Bren- 
ner & Merritt, 1942; Forster, 1945; Richter & Crossland, 
1949). 

The question has often been asked whether the central 
actions of acetylcholine should be classed as muscarine or as 
nicotine actions. This classification of the peripheral actions 
of acetylcholine was suggested by Dale in 1914. It is not 
possible to extend the nomenclature to the central actions 
without encountering certain difficulties. If atropine sensi- 
tivity were taken as the decisive factor in classification, many 
of the central actions of acetylcholine would have to be 
grouped with the muscarine actions. But the subdivision 
emphasizes also the structures on which the acetylcholine 
acts. Its effect on gland cells, smooth muscle, heart and the 
capillary endothelium falls within the domain of muscarine 
action, whereas the nicotine action is exhibited on the cells 
of the suprarenal medulla, the motor end-plates of skeletal 
muscle and on the nerve cells of sympathetic and para- 
sympathetic ganglia. The structures involved in muscarine 
action have nothing in common with the cells of the central 
nervous system, but the properties of the motor end-plates 
and of the cells of the autonomic ganglia resemble those of 
the cells of the central nervous system. Therefore it is prob- 
ably better to associate the central actions of acetylcholine 
with its nicotine actions but to confine the rigorous classifica- 
tion of muscarine and nicotine action strictly to its peripheral 
effects. 


5. Central Effects of Eserine and other Anticholinesterases 


It may be argued that we are not justified in regarding the 
effects of acetylcholine as anything more than interesting 
pharmacological phenomena ; after all, there are many sub- 
stances affecting central nervous activity, often in an even 
more striking manner. Against this argument, we can state 
that acetylcholine is a substance occurring naturally in the 
central nervous system and that we can obtain similar effects 
when, instead of applying acetylcholine artificially, we create 
conditions in which acetylcholine released at the synapse 
is prevented from being destroyed and thus allowed to 
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TABLE |. SUMMARY OF THE CENTRAL EFFECTS OF ACETYLCHOLINE 


References 


Site Method of application Effects 


Cerebral cortex (man, | Local application ; arterial | On local application: motor effects on | Sjéstrand, i937; Bonnet & Bremer, 
cat, rabbit) and intracisternal injection | contralateral side. On intracisternal in- | 1937a, 1937b; Bremer, 1938; Moruzzi, 
jection: general convulsions. Typical | 1939; Miller, Stavraky & Woonton, 1940 ; 
| changes in cortica! electrogram. Increased | Gerard, 1941; Chatfield & Dempsey, 
> amplitude and frequency of Berger waves | 1942; Brenner & Merritt, 1942; Forster 
on arterial injections of 0.1-0.2 wg. In- | & McCarter, 1945 ; Forster, 1945 ; British 
| creased electrical activity and after-dis- | Association, 1948; Beckett & Gellhorn, 

| charge to stimuli in acoustic region | 1948; Hyde, Beckett & Gellhorn, 1949 
| 


(awakening reaction) and in area for 
mastication. Stimulation of suppressor 
areas 


Hypothalamus Intraventricular injections | Sleep and drowsiness obtained regularly | Dikshit, 1935; Silver & Morton, 1936 ; 
in cats, irregularly in man Henderson & Wilson, 1936 


Apnoea ; inhibition of motor activity of | Emmelin & Jacobsohn, 1945 
intestine 


Release of posterior pituitary hormone Pickford, 1939, 1947 


Supra-optic nucleus {| Local application 


(dog) 


Respiratory centre Local application. Injec- | Stimulation preceded or followed by | Dikshit, 1934; Heymans et al. 1935 ; Shuh, 
tions with chemo-receptors | depression Wang & Lim, 1936 ; Schweitzer & Wright, 


1938a, 1938b; Gesell, Hansen & Worz- 
niak, 1942; Gesell & Hansen, 1943; 
Miller, 1943 


excluded 


Trigonum hypoglossi Local application Tongue contractions. Deglutition Miller, 1943 ; British Association, 1948 
Cardiac centres Arterial injection Irregularities of heart action, as on central ‘ Dikshit, 1934; Heymans et al. 1935; 
vagus stimulation Silver & Morton, 1936; Henderson & 
Wilson, 1936 


Pressor centre lontophoresis Rise in arterial blood-pressure Shuh, Wang & Lim, 1936 


Spinal cord Perfusion experiments. Discharge of motor impulses Feldberg & Minz, 1932; Lefébre & Minz, 
Arterial and _ intrathecal 1936; Bilbring & Burn, 1941 ; Calma & 
injections Wright, 1944 


Reflex activity altered Schweitzer & Wright, 1937; Bonvallet & 
Minz, 1937, 1938a, 1938b ; McKail, Obra- 
dor & Wilson, 1941 ; Martini & Torda, 
1938; Torda, 1940; Bilbring & Burn, 
1941 ; Kremer, 1941 


accumulate. Sucha condition is brought about by the action prostigmine produces muscular contractions when injected 
of anticholinesterases. into the muscle artery of a cat whose cholinesterase has been 
The cardinal problem of the action of these substances is completely inhibited by previous treatment with another anti- 
the extent to which we are justified in attributing their effects cholinesterase such as di-isopropylfluorophosphonate (DFP). 
to the accumulation of undestroyed acetylcholine. If this Concerning the peripheral actiorts of eserine, there are many 
were indeed the whole explanation of the mechanism, then observations which provide strong proof that they are fully 
the effects of anticholinesterases would represent the strongest accounted for by inhibition of the enzyme. The following 
evidence for the acetylcholine theory of central synaptic three instances show that an acetylcholine-sensitive structure 
transmission. The problem is not an easy one. The reacts to eserine only when acetylcholine is present and 
cholinesterase-inhibiting action of eserine, for instance, is released. 
explained on the assumption that it competes with acetyl- i. The isolated intestine and uterus of the guinea-pig: both 
choline for the same receptor of the enzyme. But if they contract to acetylcholine, but the intestine alone to eserine. 
compete for the same receptor, they may also do so at the The intestinal wall produces and releases acetylcholine con- 
respective functional receptors of the nerve cells. Thus the ‘tinuously ; this is not true of the uterus. 
possibility exists of acetylcholine-like actions of anticholin- ii. Acetylcholine and eserine both constrict the pupil. But 
esterases independent of the inhibition of true cholinesterase. after degeneration of the parasympathetic nerve supply, the 
In fact, such actions do occur in the case of prostigmine. For pupil no longer contracts to eserine, whereas it still contracts 


instance, Ricker & Westcoe (1948) have recently shown that to acetylcholine. The normal iris contains acetylcholine ; 
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the denervated iris is free from it. Thus, eserine cannot act. 

iii. Eserine injected into an anaesthetized cat causes fasci- 
cular twitchings and fibrillation of skeletal muscles even after. 
severance of the motor nerves, but two to three days after} 
nerve section eserine is inactive. Within this time the nerve | 
fibre and its ending have lost their acetylcholine, their ability 
to form it and consequently to release it. Thus eserine has 
become inactive. This instance is of particular interest 
because the processes at the motor end-plate have always been 
regarded as furnishing a kind of analogy to those at the central 
synapse. 

If the peripheral actions of eserine can be accounted for by 
accumulation of released acetylcholine, the same mode of 
action may apply at least to some of the central actions of 
eserine. This appears to be the only convincing explanation 
of the effects of small doses of eserine. Larger doses, however, 
may have additional “‘ direct ’ effects as well. In particular, 
the paralysing effects so easily obtained with larger doses of 
eserine and of other anticholinesterases may not always be 
due solely to accumulation of acetylcholine. Some ideas 
about this paralysing action will be given later. 

There is no need to enumerate the central actions of eserine 
and other anticholinesterases. They resemble those of acetyl- 
choline with the following main differences : (i) the onset and 
the disappearance of the effect is usually more gradual than 
with acetylcholine and (ii) compared with acetylcholine, de- 
pression is even more pronounced and more easily obtained 
than stimulation. 

From among the great number of observations which show 
that eserine causes discharge of motor impulses in the central 
nervous system, followed by depression, I would like to men- 
tion one observation on the isolated cat’s head perfused with 
diluted blood (Chute, Feldberg & Smyth, 1940). This 
observation was not the first, nor even an important one, but 
it is particularly impressive. The fully isolated head was 
mounted on a stand and connected with the perfusion arrange- 
ment by rubber tubing. On the addition of eserine to the 
perfusion fluid, there occurred a spontaneous blinking reflex 
at a rate of about 80 per minute and jerky movements of the 
head. A striking picture indeed! The muscular contrac- 
tions were of central origin and disappeared after motor nerve 
section. How can they be explained if not by accumulation 
of released acetylcholine ; and, if this is so, then—at least for 
some of the synapses involved in the central pathways of these 
reflexes—acetylcholine must be the central transmitter. 

Schweitzer, Stedman & Wright (1939) have tried to explain 
the variety of effects obtained with various anticholinesterases. 
Tertiary bases such as eserine are lipid-soluble and were 
_ thought to penetrate the cells and act as convulsants, whereas 
quaternary bases, such as prostigmine, are lipid-insoluble 
‘and were thought to remain outside the cells and act as 
depressants. This theory, attractive as it may appear, does 
not, however, explain all the known facts ; there are sufficient 
observations, such as those by Merlis & Lawson (1939) 
McKail, Obrador & Wilson (1941), Biilbring & Burn (194i) 
and Calma (1949), which show that eserine and prostigmine 
influence refiex activity in the same way. 

Recently, another anticholinesterase, DFP, has been widely 
examined. Its anticholinesterase activity was discovered 
during the war, independently by Adrian, Feldberg & Kilby 
(1947) and by Mackworth & Webb (1948). It differs from 
eserine in its much more prolonged action, which is due to the 
fact that it forms an irreversible combination with the enzyme. 
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Another recently discovered inhibitor of cholinesterases (Du- 


_ Bois & Mangun, 1947), probably acting like DFP, is tetra- 
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ethylpyrophosphate (TEP). But both substances also in- 
hibit respiration of brain tissue and, in this respect, differ 
fromeserine. Some of their depressant actions may therefore 
result not from inhibition of cholinesterase but from inter- 
ference with the cell metabolism (Brooks, Ransmeier & 
Gerard, 1949). 

When DFP was given to human patients over long periods, 
they complained of disturbed sleep and nightmares (Grob et 
al. 1947; Rowntree, Nevin & Wilson, 1950). In this con- 
nexion it is interesting to note that, in one of the first papers 
written on the pharmacological action of eserine, in 1876, 
Harnack & Witkowski describe how eserine injected into an 
epileptic idiot caused convulsions and, in addition, the idiot 
behaved as if he had had hallucinations. It is interesting to 
speculate, although we cannot do more at present, if these 
effects are the results of inhibition of cholinesterase and are 
brought about by accumulation of acetylcholine on the sen- 
sory side of the brain. 

Duke, Pickford & Watt (1950) injected small amounts of 
DFP into the region of the supra-optic nucleus in dogs, and 
observed a profound and long-lasting inhibition of the rate of 
urine flow, followed by a diabetes insipidus lasting for a few 
weeks. We have seen that an injection of acetylcholine into 
this region causes the release of the antidiuretic hormone, and 
the delayed effect of DFP could be explained by its paralysing 
action. The acetylcholine released by cholinergic nerve end- 
ings impinging on the supra-optic nucleus would no longer be 
destroyed and, by its persistence, would give rise to the 
paralysing action. But we cannot discard the alternative 
explanation that paralysis is due to direct interference with 
the cell metabolism. 


6. Mode of Action of Acetylcholine at the Central Synapse. 


Central Depressant Effects of Acetylcholine 
and Anticholinesterases 


We may form an idea of how acetylcholine acts on the 
central nervous system from an analogy with its effect on 
motor end-plates of striated muscles or on cells of sympathetic 
ganglia. Acetylcholine depolarizes these structures. The 
depolarization can be recorded and is known as the motor 
end-plate potential (Gopfert & Schaefer, 1937; Schaefer & 
Haass, 1939; Eccles & O’Connor, 1939; Eccles & Kuffler, 
1941; Eccles, Katz & Kuffler, 1941a, 1941b, 1942; Kuffler, 
1943). Depolarization of the ganglion on preganglionic 
nerve stimulation has been recorded by Eccles (1943, 1944) 
and termed “‘ synaptic potential” ; a better name would be 
** ganglion potential’. These potentials then give rise to the 
impulse or excitation wave along the fibre ofthe postganglionic 
nerve or muscle. Evidence in support of this view has been 
obtained from quite a different source (Beutner & Barnes, 
1941, 1942). A model of a polarized surface with a lipoid 
layer in contact with saline solution can be connected to an 
amplifier by leads applied to the two surfaces of the interface. 
A positive electromotive force may then be recorded. This 
quickly declines when minute amounts of acetylcholine are 
added to the saline solution. 

Probably acetylcholine also depolarizes some surface of the 
nerve cell in the central nervous system and this depolarization 
then provides the appropriate stimulus for initiating the nerve 
impulse inthe axon. This view enables us to understand why 
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stimulation is so often followed by depression, and why the 


latter is often observed more easily than stimulation. When . 


acetylcholine acts as the physiological stimulus at central 
synapses, it is destroyed by the true cholinesterase the moment 
the acetylcholine is released; the surface thus becomes re- 
polarized and ready for depolarization by a renewed charge of 
acetylcholine. With most of the methods of artificial applica- 
tion of acetylcholine, however, depolarization will persist for 
some time, because the large amounts of acetylcholine are no 
longer dealt with quickly enough by the normal protective 
mechanism of enzymatic destruction ; in addition, depolari- 
zation will no longer be restricted to those relevant points 
where the nerve endings impinge on the cell ; on the contrary, 
the whole cell may be “ flooded” with acetylcholine. In 
order to understand how this can cause depression we may 
follow Sherrington’s earlier suggestion and look upon trans- 
mission at the motor end-plates as furnishing a pattern or 
paradigm of what happens at the central synapse. 

Acetylcholine may cause either contraction, depression or 
contracture of the skeletal muscle and all three effects can be 
explained by the depolarizing action of acetylcholine. 

When released from the motor nerve-ending under physio- 
logical conditions, the only region which becomes depolarized 
by the acetylcholine is the motor end-plate. This depolariza- 
tion furnishes the appropriate stimulus for the excitation wave 
along the muscle fibre and its subsequent contraction. This 
action of acetylcholine is represented diagrammatically in 
fig. la. But when a large dose of acetylcholine is injected into 
a muscle artery, contraction is often followed by depression. 
The same occurs with smaller doses of acetylcholine when. its 
destruction is prevented by eserine or another anticholine- 
sterase, as shown in fig. 2. Depression is seen also when the 
nerve to the muscle is frequently stimulated in the presence of 
eserine. Figures 2 and 3 illustrate the fact that eserine has 
two actions on the muscle contraction elicited by nerve stimu- 
lation; it potentiates the single twitch, but depresses the 


FIG. 1 


ig. 1. Diagram of four skeletal muscle fibres with their end-plates, 
to illustrate the actions of acetylcholine. Depolarization shown 
by dots 
a: the physiological stimulating action 
b, c,d : three possible forms of the paralysing action 
(For details, see text) 


Reproduced from Bacq & Brown (1937) by kind permission 
of the Editors of the Journal of Physiology 


Fig. 2. Spinal cat. 


Contractions of gastrocnemius muscle in response to single maximal 
shocks to nerve at 10 sec. intervals, after arterial injection of 0.1 mg. 
of the anticholinesterase miotine 


A: arterial injection of 10 ug. acetylcholine 
B : short tetanic stimulation of nerve 


tetanus. The depression of the muscle responses is explained 
either by prolonged persistence of acetylcholine at the end- 
plate region or, more likely, by depolarization extending 
beyond this region to the muscle fibre. In the diagrammatic 
representation (fig. 1), depolarization beyond the end-plate 
region is indicated in bandc. It makes no difference for the 
purpose of interpretation whether this depolarization affects 
only a small region beyond the end-plate or the whole muscle 
fibre. In both conditions depression would result, because 
depolarization of the fibre, unlike that of the end-plate, does 
not give rise to an excitation wave but, on the contrary, forms 
an inexcitable region which blocks transmission. Thus, even 
depolarization of a minute part of the muscle fibre adjacent 
to the end-plate acts as a block, and would fully explain the 
phenomenon of the depressant action. Two facts support the 
view that, during the condition of acetylcholine depression, 
parts at least of the muscle fibre are depolarized : first, the 
finding that the reduced excitability applies not only to nerve 
stimulation but also, although to a lesser degree, to direct 
muscle stimulation (Brown, Dale & Feldberg, 1936); and 
second, the acetylcholine contracture. This phenomenon has 
not been sufficiently considered in the interpretation of the 
mode of action of acetylcholine. By a contracture we mean 
a form of contraction which develops more slowly than a 
twitch or tetanus; tension is not as high as that of a sum- 
mated contraction ; heat and lactic acid are produced ; and 
that part of the muscle which is in a state of contracture 
becomes negative to the resting part, i.e., it is depolarized. 
Where it differs from the picture of normal contraction is in 
the conduction of the mechanical response and the propa- 
gation of excitation. In the state of contracture the muscle 
fibre is depolarized and electrically inexcitable ; the contrac- 
ture thus prevents propagation along thé muscle fibre of 
excitation waves arising from the motor end-plate. This 
accounts for the depression of the response to nerve stimuli, 
a characteristic of muscles in contracture. When the con- 
tracture is localized in a muscle fibre it forms a region of 
neuromuscular block. Contractures and depression of 
response are therefore both signs of a depolarization of the 
muscle fibres. 
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FIG. 3 


Reproduced from Bacq & Brown (1937) by kind permission 
of the Editors of the Journal of Physiology 


Fig. 3. Cat, under chloralose anaesthesia 


Contractions of tibialis anticus in response to maximal shocks to 
nerve at frequency of either 6 or 180 per min. At arrow, intra- 
venous eserine 0.5 mg. per kg. bodyweight. The white patches are 
caused by overlapping of the individual contractions during high 
frequency stimulation 


In denervated mammalian muscle, as well as in normal 
avian or amphibian muscle, acetylcholine causes typical con- 
tractures ; in other words, depolarization of the muscle fibre 
beyond the end-plate region occurs. Similarly, Feng & Shen 
(1937) have shown that, for frog muscle, repeated nerve 
stimulation after eserine leads to a contracture restricted to 
the region near the end-plate, i.e. there is again depolarization 
beyond the plate region. 

There is thus sufficient evidence to show that acetylcholine 
depolarizes at least part of the muscle fibre and that the de- 
pressant action is thereby explained. Nevertheless, pro- 
longed persistence of acetylcholine at the end-plate region 
might itself produce depression. On this assumption, the 
persistence of acetylcholine would result in a derangement of 
the finely adjusted mechanism of depolarization and repolari- 
zation, which apparently is required for the proper functioning 
of the end-plate region. The condition is represented dia- 
grammatically in fig. ld. The phenomenon of depression can 
certainly be obtained in the absence of any muscle fibres as, 
for instance, in the electric organ of the torpedo fish. This 
organ consists of exaggerated electric plates, which are modi- 
fied motor end-plates lacking the contractile fibre. The 
release of acetylcholine by the nerve impulse leads to depolari- 
zation of the ventral surfaces of the plates, which are quickly 
repolarized when the acetylcholine is destroyed by the true 
cholinesterase (Feldberg & Fessard, 1942). After eserine, 
however, the effect of repeated nerve stimulation becomes 
more and more reduced and may disappear. This “ depres- 
sion ” is explained either by continued depolarization of the 
ventral surface of the plates, or by the fact that the released 
acetylcholine “* floods ” parts of the plate, perhaps even the 
dorsal surface which is normally not reached by the acetyl- 
choline. The sequence of events at the electric organ thus 
provides no proof for the view that prolonged persistence of 
acetylcholine at the points of its physiological action is suffi- 
cient to produce a condition of depression. 

The depressant actions of acetylcholine and anticholines- 
terases on the central synapses may be explained in a similar 
fashion ; prolonged depolarization or “‘ poisoning ” by acetyl- 
choline of parts normally depolarized for an extremely short 
period, or depolarization of regions of the cell which are 
normally not reached by the released acetylcholine and which 
may even extend to the beginning of the axon, may account 
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for the depression. We can now understand not only why 
the depressant actions are so prevalent with anticholinesterases 
but also why stimulant effects are so much more difficult to 
obtain than in skeletal muscle. In the latter, only the re- 
sponse to single nerve impulses is potentiated by eserine ; the 
tetanic contraction obtained with repeated nerve stimulation 
is depressed, as seen in fig. 3. The continuous activity in the 
central nervous system, however, resembles not the single 
impulse but the repeated stimulation. It is thus not sur- 
prising that the anticholinesterases are central depressants ; 
what is surprising is that they often exert central excitatory 
effects. 

The central depressant actions of acetylcholine, and of anti- 
cholinesterases like eserine, thus present strong evidence for 
the acetylcholine theory of central synaptic transmission. 
This has not always been fully recognized. 

The above considerations do not necessarily apply to the 
effects obtained with high concentrations of DFP, TEP or 
even of eserine. In these conditions we may be dealing, in 
part at least, with direct depressant actions not accounted for, 
or not wholly accounted for, by released acetylcholine. 


7. Release of Acetylcholine 


The release of acetylcholine on stimulation of the nerve has 
always provided the first and most important part of the 
evidence for the cholinergic nature of a peripheral nerve. 
The method has not had a wide application in the central 
nervous system. This is not surprising when we consider the 
difficulties inherent in perfusion experiments of this part of 
the body. But the few results so far obtained (for references 
see Feldberg, 1945b) support the acetylcholine theory of 
central synaptic transmission. 

The central nervous system exhibits continuous activity ; 
therefore acetylcholine should be released continuously in 
the absence of special external stimuli. It has, in fact, been 
found by all workers on this subject, that after eserine, 
acetylcholine appears “‘ spontaneously ” in the cerebrospinal 
fluid as well as in the venous effluent from the central system. 
In certain conditions, this spontaneous output increases, as 
for instance after central vagus stimulation, or stimulation 
of the sinus nerve, after asphyxia and, strangely enough, after 
administration of adrenaline. By far the most convincing 
evidence regarding increased release of acetylcholine as a 
result of increased central activity is given by Bilbring & Burn 
(1941). They perfused the lower half of the spinal cord of 
dogs with eserinized saline solution. Reflex activity persisted 
for éight minutes; during this period they stimulated the 
central end of the cut sciatic nerve and obtained an increased 
output of acetylcholine in the venous effluent. Figure 4, 
taken from their paper, shows the effect of effluent, collected 
before and during stimulation, on leech muscle. 


8. Changes in the Acetylcholine Content 


The problem of the acetylcholine content of the central 
nervous system has to take into account the following facts : 
(i) acetylcholine is present in the tissues in a bound form in 
which it is inactive and protected against enzymatic destruc- 
tion ; (ii) as soon as it is set free it is at once destroyed by true 
cholinesterase ; (iii) the released acetylcholine is rapidly re- 
placed by synthesis, the new acetylcholine being synthesized 
in the bound form. 
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Reproduced from Bilbring & Burn (1941) by kind permission of the Editors 
of the Journal of Physiology 


Fig. 4. Leech muscle 
a: effect of a control sample of venous effluent from spinal 
cord taken 3 min. after Ringer perfusion was started 
b : contraction produced by a sample collected after 2 min. 
stimulation of the central end of the sciatic nerve 


¢ : contraction produced by acetylcholine (1 in 50 million) 


If destruction of the released acetylcholine and its replace- 
ment by synthesis were to proceed at the same rate, variations 
in the functional activity of the brain would produce no change 
in the acetylcholine content—even if these variations were 
associated with increased and decreased release of acetyl- 
choline. The acetylcholine content of a given part of the 
central nervous system would have a constant value, deter- 
mined probably by the number of available tissue constituents 
to which acetylcholine is bound. This view is correct to a 
limited extent only. 

Most of the earlier experiments (for .references see Feld- 
berg, 1945b) which dealt with variations in the acetylcholine 
content of the central nervous system were undertaken with- 
out taking into consideration or making allowance for the 
fact that release, destruction and synthesis of acetylcholine 
take place very rapidly. It is therefore not surprising that the 
results were contradictory and anything but convincing. 

However, recent experiments on rats carried out in the 
Neuropsychiatric Research Centre in Cardiff have shown 
that, if brain tissue is rapidly fixed, the level of its acetyl- 
choline content shows variations dependent on the state of 
functional activity of the brain prevailing during the time of 
fixation (Richter & Crossland, 1949). Replacement by syn- 
thesis apparently does not keep pace with the release and des- 
truction of acetylcholine. 

In the experiments of Richter & Crossland the method of 
rapid fixation was that formerly used by von Muralt (1937) on 
peripheral nerves ; i.e., the animals were killed by immersion 
in liquid air. The brains of rats killed during anaesthesia or 
sleep showed an increased acetylcholine content, those killed 
in emotional excitement or convulsions a decreased acetyl- 
choline content. The changes were large but transient. The 
values for the convulsed animal were only 25-30% of those 
obtained in anaesthesia ; when the animals were killed only a 
few seconds after electrically induced convulsions, the acetyl- 
choline level had returned to its normal level. Even with the 

method of immersion in liquid air it took approximately 
4 sec. for the brain to cool to 0° C. ; with quicker methods of 
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fixation, still greater variations in the acetylcholine content 
might have been obtained. 


9. Synthesis of Acetylcholine 


There are different methods available for studying the syn- 
thesis of acetylcholine. When we incubate tissue slices or 
minced tissue, the enzyme is not in solution; the synthesis 
occurs in the slices or cell debris, and the acetylcholine is 
released from them and diffuses into the solution (Mann, 
Tennenbaum & Quastel, 1938, 1939). The method actually 
does not distinguish between synthesis and release. Glucose 
must be present in the incubation medium when this method 
is used, but the concentration necessary for optimal synthesis 
is only about 10% of that existing in blood. The normal 
concentration in the blood actually depresses synthesis or 
release. 

If similar conditions prevail in the body, it means that the 
blood-glucose exerts normally a restraining effect on the con- 
tinuous synthesis or release of acetylcholine in the central 
nervous system. Lowering the blood-glucose would remove 
the “* glucose brake ” and allow synthesis and release to pro- 
ceed at an abnormal rate. The result would be the same as if 
acetylcholine had been applied to the motor cortex, i.e., con- 
vulsions would occur. Insulin convulsions might thus be 
explained on the acetylcholine theory of central synaptic 
transmission (Feldberg, 1945a, 1945b). 

The hunger contractions of the stomach associated with a 
lowering of the blood-glucose might be interpreted as being 
due to a similar mechanism, i.e., removal of the glucose 
brake—partly in the stomach wall but mainly in the central 
nervous system—on the acetylcholine release, and synthesis 
at the nerve endings impinging on the vagal centres or at 
neurones situated higher up in the neural axis. 

A great advance was made when it became possible to 
bring the enzyme for synthesis of acetylcholine into solution. 
This we owe to Nachmansohn & Machado (1943). They 
showed that the enzyme acts by acetylation of choline and 
that adenosinetriphosphate is necessary for the reaction. 
They termed the enzyme: choline acetylase. The experi- 
ments were performed on homogenized brain ; later Feldberg 
& Mann (1944, 1945) used extracts from acetone-dried brain. 
The biochemical reactions involved in the synthesis are rather 
complicated and not yet fully understood (for references see 
Feldberg, 1950). For optimal synthesis of acetylcholine to 
take place in saline extracts prepared from acetone-dried 
brain, the following substances have to be added to the 
incubation medium: choline, adenosinetriphosphate, mag- 
nesium, potassium, cysteine, citrate, and activator or co- 
enzyme A. Eserine and sodium fluoride are added as well, 
as a precaution, in case traces of cholinesterase or phospha- 
tase are still present in the extract. Cysteine is necessary in 
aerobic conditions in order to keep the SH groups of the 
enzyme reduced and active. The action of citrate is not clear ; 

it may act as a source of acetate. The activator or co- 
enzyme A is a heat-stable, dialyzable substance present in 
extracts of brain and of many other tissues. According to 
Lipmann et al. (1947), it is a derivative of pantothenic acid ; 
it appears to be the co-enzyme for acetylation in general and 
not for choline alone. 

The great advantage of the use of acetone-dried tissue is 
that the amount of tissue required is small, so that determina- 
tions can be made with a few milligrams of tissue. Making 
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Fig. 5. Four possible arrangements (a, b, c, d) of cholinergic and 
non-cholinergic neurones at the synapse 


@- === == non-cholinergic 


cholinergic 


use of this fact, the synthesis of acetylcholine has been studied 
in various relatively well-defined areas of the central nervous 
system with the idea of mapping out the distribution of the 
enzyme, and on the assumption that acetylcholine is perhaps 
not the universal central synaptic transmitter, but that the 
central nervous system is built up of cholinergic and non- 
cholinergic neurones (Feldberg & Vogt, 1948). So far, these 
experiments have been confined to dogs. The acetylcholine- 
synthesizing power of a number of regions and tracts of the 
central nervous system was studied, but the results obtained 
seemed at first sight confusing. High and low values occurred 
in regions belonging to the same efferent or afferent pathway. 
However, by applying our knowledge of the properties of 
cholinergic neurones in the peripherai nervous system to the 
results, some interpretation became possible. 

Assuming there are two kinds of neurones, then four con- 
nexions are possible at the synapse, as indicated in fig. 5, and 
the following conclusions and approaches appear justified : 

i. A cholinergic neurone is characterized by the fact that it 
synthesizes acetylcholine not only at its ending but along the 
whole course of its axon. Thus, a tract composed of choli- 
nergic fibres will be identified by a high concentration of 
choline acetylase. 

ii. On the other hand, a bundle of non-cholinergic fibres will 
be identified by the nearly complete absence of choline acety- 
lase. 

iii. Since the enzyme is apparently located in the axon and 
not in the myelin sheath, the thickness of the latter may affect 
the result. Thus, an intermediate value may not necessarily 
mean a mixture of cholinergic and non-cholinergic neurones. 
This introduces a difficulty, and interpretation depends largely 
on those less frequent regions with either high or low values. 


iv. Concerning the grey matter, we must realize that the,/ 
greyness is not so much determined by the nerve cell as by’ 


the abundance of non-myelinated fibres. The myelin sheath 
does not start at the very beginning of an axon, nor extend 
right to the end, as indicated diagrammatically in fig. 5. A 
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high value for synthesis of acetylcholine may thus indicate one 

of three possibilities : (i) the neurones of which the nerve cells 
form a part are cholinergic; (ii) only the fibres terminating 
at these cells are cholinergic; (iii) both are cholinergic. 
Therefore, a high concentration of enzyme in a region of grey 
matter does not necessarily imply that the enzyme is produced 
by the cell body or its axon. In the peripheral nervous 
system this fact is illustrated by the sympathetic ganglia, 
which contain cells of non-cholinergic neurones. More in- 
formation can, therefore, be obtained if, in addition to the 
synthesizing power of the region of a nucleus, that of the 
tracts passing to and from the nucleus is known as well. 

v. Occasionally, use can be made of our knowledge of the 
central actions of acetylcholine in the interpretation of the 
results. It is necessary to emphasize that the sensitivity of a 
nerve cell does not depend on whether or not it gives rise to a 
cholinergic axon; for instance, the sympathetic ganglion 
cells, which are the cell bodies of adrenergic neurones, are 
sensitive to acetylcholine. The reverse conclusion—that 
cells which respond to acetylcholine are cells upon which 
cholinergic neurones impinge—is more likely to be generally 
true. 

With these facts in mind, an interpretation was attempted 
and it was found that often, although by no means always, 
the arrangement of neurones in the efferent and afferent 
nervous pathways was such that cholinergic and non-choli- 
nergic neurones alternated with each other. For example, in 
the voluntary motor pathway, the finding of a high choline 
acetylase concentration in the anterior horns, in the motor 
nuclei of the cranial nerves and in the anterior roots suggests 
the cholinergic nature of the lower motor neurone. On the 
other hand, low values were encountered in the pyramidal 
tracts, indicating that the upper motor neurone is non-choli- 
nergic. The fibres of the pyramidal! tracts are not the only 
ones to impinge on the anterior horn cells. Fibres from 
other systems, some of which may be cholinergic, terminate 
at these cells. The same cell may, therefore, be impinged 
upon by cholinergic and non-cholinergic fibres. In the motor 
area of the cerebral cortex an intermediate value was found, 
which might suggest that cholinergic neurones converge on the 
pyramidal cells. This suggestion is strengthened by the fact 
mentioned earlier that both eserine and acetylcholine, when 
locally applied to the motor cortex, initiate impulses in the 
pyramidal tracts. 

Evidence for a succession of alternating non-cholinergic and 
cholinergic neurones is also found in afferent pathways. Low 
values found for the posterior roots and their central con- 
tinuation, the funiculi gracilis and cuneatus, are in agreement 
with the conception that the first neurone of the afferent sen- 
sory pathway is non-cholinergic. However, relatively high 
values were obtained for the nuclear masses in which these 
sensory fibres end ; this was taken to indicate the cholinergic 
nature of the second neurone in the sensory pathway. More 
recently, in 1949, Feldberg, Harris and Lin examined tracts 
of secondary sensory neurones (unpublished work). Whereas 
the eighth cranial nerve itself lacked the enzyme, the trapezoid 
bodies and the lateral filament which contain the fibres of the 
second ascending neurone gave intermediate values. Similarly, 
the region of the spinal cord which contains, amongst other 
fibres, those from the spino-cerebellar tract, i.e., of the second 
ascending neurone, also gave intermediate values. The third 
sensory neurone, originating in the thalamus and leading to 
the cortex, is probably again non-cholinergic, as suggested by 
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the low values found for the fibres in the posterior part of the 
internal capsule which, at least in man, is said to contain the 
thalamic radiation. 

Another example is provided by the optic pathway. The 
retina contains large amounts of choline acetylase, whereas the 
optic nerve is free from it. This suggests that acetylcholine 
is the chemical transmitter at one or more of the synaptic 
junctions in the retina, but that the optic nerve is non-choli- 
nergic. Observations made in 1949 on Sepia by Feldberg, 
Harris and Lin (unpublished work) suggest that, in the squid 
at least, the first neurone originating in the retina is also non- 
cholinergic. In Sepia, the retina consists of one kind of 
visual element only, which may correspond to the rods, and 
the nerve fibres originating from these pass, without synaptic 
interruption, as retinal nerves out of the eye and into the optic 
ganglion. It was found that in Sepia, the retina and the 
retinal nerves lack choline acetylase, which is highly concen- 
trated in the optic ganglion. It is tempting, but dangerous, 
to use these results for interpretation of results obtained on 
the mammalian retina. But it may well be that the high con- 
centration of choline acetylase in the mammalian retina is 
solely accounted for by the presence of the short second 
neurones. In that case, the first neurone originating in the 
rods and cones would be non-cholinergic and the second 
neurone cholinergic. This neurone then impinges in the 
ganglionic layer on the cell bodies of the non-cholinergic 
third neurone, the optic nerve. The fourth neurone in the 
optic pathway may again be cholinergic, as indicated by the 
high values found for the lateral geniculate bodies, where 
this fourth neurone begins. 

Very low values for choline acetylase were found in the 
tissue of the anterior and posterior pituitary gland, but the 
region of the supra-optic nucleus gave a high value. This 
suggests that the last neurone by which nerve impulses are 
conveyed to the posterior pituitary is non-cholinergic, but 
that the fibres impinging on the supra-optic nucleus are 
cholinergic ; the fact that the cells of this nucleus are sensitive 
to acetylcholine (Pickford, 1947) is in agreement with this 
concept. 
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The centenary of the discovery of the action current by 
Du Bois-Reymond and Matteucci! has passed almost un- 
noticed by the majority of physiologists and biophysicists. 
But formal recognition of this event is hardly necessary, for 
the discovery forms the basis of most modern work on the 
nervous system and its importance is as clear today as it was 
a hundred years ago. For a long time progress was limited 
by the lack of suitable recording instruments, and precise 
information could be obtained only by the use of ingenious 
but indirect methods such as those employed by Bernstein 
(1868) or Lucas (1912). 

In recent times the development of valve amplifiers and 
cathode-ray tubes has provided an almost perfect method of 
measuring rapid electrical changes. With these instruments, 
an observer can be sure that the electrical variations which 
reach his recording system are reproduced without appreciable 
distortion. But this is not by any means the end of the story, 
for it does not follow that the changes at the recording elec- 
trodes are the same as those at the active surface of a nerve 
or muscle fibre. Excitable cells are always surrounded by a 
certain amount of external fluid and the potential difference 
observed with external electrodes depends to a large extent 
upon the shunt provided by the external fluid. Another 
complication is introduced by the interesting phenomenon of 
dispersion. A mixed nerve trunk consists of many thousands 
of nerve fibres with diameters varying over a wide range. 
The conduction velocity of a nerve fibre increases with its 
diameter so that the action potential of a mixed nerve trunk 
is a compound wave which is built up from the asynchronous 
activity of large numbers of different fibres (Erlanger & 
Gasser, 1937). It is therefore a matter of some difficulty to 
make quantitative deductions about the behaviour of a single 
nerve fibre from observations with large nerve trunks. 


* According to Biedermann (1896) the discovery was made independently 
by Du Bois-Reymond and Matteucci between the years 1840 and 1843. Full 
references to the literature of period are given in Du Bois-Reymond’s 
Untersuchungen iiber thierische Elektricitdt (1848). 
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Errors may also be introduced by irregularities in the nerve 
trunk or by the presence of an external connective-tissue 
sheath. The position can be improved by using an isolated 
nerve fibre, but it is still necessary to allow for the shunting 
effect of the external fluid and this can be done only by making 
complicated electrical measurements. 


1. Experiments with Internal Electrodes 


The most satisfactory method of determining the absolute 
magnitude of the action potential depends upon the use of 
an internal electrode which measures the potential difference 
across the cell surface. This technique has been used to 
measure the resting potential and action potential in the giant 
axon of the squid (Curtis & Cole, 1940, 1942; Hodgkin & 
Huxley, 1939, 1945). The methods employed by American 
and British investigators differ in certain minor respects, but 
the general principle is the same. A micro-electrode con- 
sisting of a long glass capillary is inserted at one end of the 
fibre and is pushed in for a distance of 10-30 mm. During 
this process it is important to keep the micro-electrode in the 
centre of the axon. If the electrode scrapes against the 
surface membrane it damages the fibre and the experiment is 
at an end; but if kept in the centre it appears to do no 
harm and the axon remains excitable for many hours. 

The small size of most nerve and muscle fibres makes it 
difficult to use the technique employed for the giant axon, 
but another method has now been developed by a group of 
physiologists in Chicago (Graham & Gerard, 1946; Ling, 
1948; Ling & Gerard, 1949a,b,c,d). These workers 
showed that a very small electrode can be inserted trans- 
versely into a muscle fibre without causing appreciable 
damage or twitching. The surface membrane appears to 
form an effective seal round the electrode, provided that the 
dimensions of the latter are sufficiently small. In order to 
obtain successful results it is desirable that electrodes should 
have an external tip diameter of not more than 0.5u. This 
small diameter means that the electrodes have a high electrical 
resistance and special precautions must be taken with the re- 
cording system. Gerard and his collaborators were primarily 
interested in the resting potential and made no direct measure- 
ments of the action potential. Further developments in 
technique have made it possible to record both action poten- 
tial and resting potential with this type of electrode (Hodgkin 
& Nastuk, 1949 ; Nastuk & Hodgkin, 1949, 1950). Other in- 
vestigators are now extending the method to different prepara- 
tions (e.g. Coraboeuf & Weidmann, 1949) and it may prove to 
be an important way of investigating cells and tissues which 
are not amenable to more conventional methods of attack. 

Two general conclusions may be drawn from the experi- 
ments with internal electrodes. In the first place, it is clear 
that both action potential and resting potential are developed 
across a thin membrane at the surface of the fibre. There 
was already much evidence for this conclusion, but the ex- 
periments with internal electrodes put it on a firmer basis. 
In this respect modern work substantiates the assumptions 
made in the classical form of the membrane theory, but 
in another respect it comes into sharp conflict with the pre- 
dictions of the theory. For it is found that activity does not 
consist of a simple membrane break-down, but involves a 
substantial reversal of the membrane potential. Thus the 
resting potential of squid nerve is about 50 mV., while the 
action potential may be 100 mV. or more (Curtis & Cole, 1942 ; 


Brit. med. Bull. \9 


Vol. 6 


| 
i 
ry 
| 
q 


CONDUCTION OF NERVOUS IMPULSE A. L. Hodgkin 


FIG. 1. RESTING POTENTIAL AND ACTION 
POTENTIAL OF FROG MUSCLE FIBRE 


8 


0 10 20 30 


(From Nastuk & Hodgkin (1950), by permission of the Editors 
of the Journal of Cellular and Comparative Physiology) 


40 msec. 


Temperature 6° C. 
Ordinate scale : 10 mV. steps (from voltage calibrator) 


Record A: obtained at beginning of experiment, with micro- 
electrode outside fibre 


Record B : obtained in the resting condition, with micro-electrode 
inside fibre 


Record C : obtained in stimulated condition, with micro-electrode 
inside fibre 


Record D : obtained at end of experiment, with micro-electrode 
outside fibre 


Hodgkin & Huxley, 1945; Hodgkin & Katz, 1949). The 
average resting potential in frog’s muscle is about 90 mV., while 
the action potential is about 120 mV. (Hodgkin & Nastuk, 
1949). A typical record which illustrates the reversal of 
potential difference in frog muscle is shown in fig. 1. There 
is evidence for a similar reversal in crustacean nerve (Hodgkin 
& Huxley, 1945) and it appears to be a fairly general property 
of excitable cells. Recent experiments suggest that the effect 
may have an interesting explanation in terms of permeability 
and ionic concentrations. 


2. The Basis of the Action Potential : a Hypothesis 


Table I gives approximate figures for the ionic concentra- 
tions in the interior of a frog’s muscle fibre and in the 
surrounding Ringer’s fluid. The figures illustrate the well- 
known result that inside the cell potassium is present in 


TABLE |. APPROXIMATE IONIC CONCENTRATIONS 


N FROG MUSCLE 


Myoplasm Ringer's Fluid 


125 (K)o 
(Cl)o 
15 (Na)o 


Membrane 


Concentrations are given in milliequivalents per litre and are 
based on information provided by Boyle & Conway (1941). The 
figures given for Ringer’s fluid are those used in the experiment 
illustrated by fig. 1 (see Nastuk & Hodgkin, 1950). 


high concentrations, while sodium and chloride are present in 
low concentrations. We shall assume that the resting mem- 
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brane is permeable to potassium and to chloride but is spar- 
ingly permeable to sodium and to the internal anions (cf. 
Boyle & Conway, 1941). Under these conditions a potential 
difference of the same sign and order of magnitude as the 
resting potential is to be expected. Owing to the direction of 
the concentration gradients, potassium ions tend to leave and 
chloride ions to enter the fibre. In this way a potential 
difference is built up which opposes further motion of ions. 
If the membrane were permeable to potassium ions alone we 
should have : 
(K)j 


Ex = 58 mV. logie (K, (1) 


where Ex, is the equilibrium potential for potassium; (K)i 
and (K), are activities inside and outside the fibre. On the 
assumption that the activity coefficient inside the fibre is the 
same as that outside we find E’, = 99 mV. for the system con- 
sidered in Table I. If the membrane were permeable to 
chloride ions alone we should have : 


Cl 
Ec = 58 mV. (2) 


E’c1 = 80 to 120 mV. 


The combined effect of potassium and chloride would there- 
fore be to give a potential difference of about 100 mV., which 
is of the same order as that observed in isolated muscle. It 
is clear that maintenance of the resting potential ultimately 
depends on metabolism, but we know very little about the 
intervening links in this process. Recent work suggests that 
a fraction of the metabolic energy may be directed towards an 
active extrusion of sodium (Krogh, 1946; Ussing, 1949). A 
process of this kind would prevent equalization of ionic 
concentrations and might also have the temporary effect of 
raising the membrane potential above that required by 
equations (1) and (2). There must be many other ways in 
which metabolism might contribute to the resting potential, 
but this does not reduce the importance of the potassium and 
chloride systems, which may be conveniently regarded as a 
storage battery in parallel with a metabolic source of energy. 

In the classical form of the membrane theory it is assumed 
that excitation leads to a loss of the normal, selectively per- 
meable, character of the membrane. If this is so the mem- 
brane potential would fall towards zero during activity and 
there would be no reversal of membrane potential. In order 
to account for the reversal it will be assumed that the mem- 
brane becomes highly and specifically permeable to sodium. 
In this case sodium ions would tend to enter the fibre faster 
than potassium ions could leave it and a reversed potential 
difference would be established. If the membrane became 
infinitely permeable to sodium its potential should approach 
the equilibrium potential for a sodium electrode : 


(Na)i 
(Na)o (3) 


Ena = 58 mV. logio 
E’na = — 52 mV. 


We should not expect to find such a large reversal of mem- 
brane potential unless the degree of selective permeability 
were very great. It is therefore reassuring to find that the 
average values in muscle and squid nerve appear to be less 
than the maximum predicted by equation (3) (Nastuk & 
Hodgkin, 1950; Hodgkin & Katz, 1949). 
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3. Tests of the Hypothesis 


One advantage of this hypothesis is that it can be tested 
experimentally in a number of different ways. If the active 
depolarization of a nerve or muscle fibre is due to entry of 
sodium, it follows that conduction of impulses should be 
impossible in sodium-free media. 


a. Action of Sodium-free Solutions 


The action of sodium-free solutions was studied by Overton 
(1902) and has been the subject of recent investigations by 
Lorente de No (1944, 1947, 1948, 1949a, b) and others (Kato, 
1936; Erlanger & Blair, 1938; Webb & Young, 1940; Katz, 
1947; Hodgkin & Katz, 1949; Nastuk & Hodgkin, 1950; 
Huxley & Stampfli, 1949). There appears to be general 
agreement that most excitable tissues become reversibly 
inexcitable when immersed in solutions which do not contain 
sodium, lithium or certain quaternary ammonium ions. 
Single nerve fibres from amphibia and crustacea become 
inexcitable within a few seconds of application of an isotonic 
sodium-free solution; excitability can be restored by solu- 
tions containing sodium in a similar space of time (Hodgkin 
& Katz, 1949; Kato, 1936). In other preparations, such as 
frog muscle or the giant axon of the squid, the time required 
for excitability to disappear may be somewhat longer, but 
is still of the same order as that predicted on a diffusion basis 
(Hodgkin & Katz, 1949; Nastuk & Hodgkin, 1950). A 
frog’s sciatic nerve retains its excitability for many hours in 
a sodium-free solution and there is some difference of opinion 
about the reason for this. One possibility is that appreciable 
quantities of salt may be retained in the interstitial spaces as 
a result of slow diffusion through the epineurium (see Rash- 
bass & Rushton, 1949a,b), but this view is not universally 
accepted (see Lorente de N6, 1947). In general, it may be 
said that the experiments with isolated nerve fibres support 
the sodium hypothesis while those with multifibre prepara- 
tions are still the subject of controversy. 


b. Effects of Changes in the External 
Concentration of Sodium 


Another consequence of the hypothesis is that the relative 
magnitudes of the action potential and resting potential 
should depend upon the concentration of sodium in the ex- 
ternal fluid. Thus the active membrane should be unable to 
give a reversed potential difference if the concentration of 
sodium in the external fluid were made equal to the internal 
concentration. The effect of alterations in sodium concentra- 
tion has now been studied in the giant axon of the squid 
(Hodgkin & Katz, 1949) and in frog’s muscle (Nastuk & 
Hodgkin, 1949, 1950). In both cases it was found that the 
magnitude of the reversed potential difference varied with 
the sodium concentration, in the general manner demanded 
by the hypothesis. It was also shown that the difference 
between the action potential and resting potential was in- 
creased by solutions containing an excess of sodium. Another 
interesting point is that the rate of rise of the action potential 
could be varied over a wide range by changing the external 
concentration of sodium. This result is clearly consistent 
with the idea that the active depolarization of a nerve fibre 
is due to entry of sodium. 


c. Ionic Exchange during Activity 


A more direct test of the hypothesis has recently been made 
by Keynes (1949), who has studied the penetration of Na** 
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into Sepia axons. He found that stimulation at 100/sec. 
caused a fifteenfold increase in the rate of uptake of Na**. 
There was also a considerable increase in the outward passage 
of Na*4, so that it was difficult to decide whether or not 
activity was associated with a net uptake of sodium. But it 
seems clear that activity must involve a substantial increase 
in the permeability to sodium. 

The experiments with sodium are closely linked with recent 
experiments on potassium leakage. Earlier work indicated 
that activity is associated with a loss of potassium (Cowan, 
1934; Fenn & Cobb, 1936; Young, 1938; Arnett & Wilde, 
1941) and this finding has now been put on a more quantita- 
tive basis. Using an indirect method, Hodgkin & Huxley 
(1947) estimated that about 1.7 x 10- mol. of potassium 
pass through | cm.* of membrane in one impulse in Carcinus 
axons. Using radioactive tracers, Keynes (1948, 1949) 
reports a potassium loss of 2.1 « 10-1?" mol. per cm.” per 
impulse in Carcinus and 4.5 x 10-" in Sepia axons. It is 
possible that most of the potassium is lost during the falling 
phase of the action potential and that this loss balances a 
corresponding entry of sodium during the rising phase. 
(There is also likely to be some simultaneous exchange of 
Na and K.) If this view is correct, it follows that the im- 
mediate source of energy for the nervous impulse is the ex- 
change of a minute amount of sodium and potassium ‘ions. 
It is important to remember that the quantities involved are 
extremely small. Thus the amount of potassium which 
leaves a 200 ». Sepia axon during one impulse is of the order of 
300-000 Of the total internal potassium. A large nerve fibre 
should therefore be able to live on its ion store for some time. 
However, sooner or later the axon must pump out the sodium 
which leaks in and reabsorb the potassium which it has lost. 
In this connexion it is interesting to recall that the human 
erythrocyte appears to be able to extrude sodium (Harris, 
1941) and that here there is some evidence to show that 
sodium extrusion is the active process and potassium absorp- 
tion is a passive counterpart (Maizels, 1949). If this idea is 
correct it may simplify the position, since only one secretory 
system need be considered. But the problem is still a for- 
midable one and no satisfactory hypothesis has yet been put 
forward. 


4. Saltatory Conduction in Medullated Nerve 


It would be inappropriate to close this article without 
referring to recent work on conduction in medullated nerve. 
There is now a considerable body of evidence to show that con- 
duction in all excitable fibres is brought about by local electric 
circuits (e.g., Osterhout, 1931 ; Auger, 1933 ; Hodgkin, 1937a, 
b, 1939 ; Tasaki, 1939b). In muscle and in non-medullated 
nerve these local circuits spread in a continuous manner and 
conduction appears to be a perfectly uniform process. On the 
other hand, medullated nerve fibres show characteristic 
discontinuities at the nodes of Ranvier, and Lillie (1925) 
suggested that the high conduction velocity of these fibres 
might be due to the fact that they conduct in a saltatory 
manner. On this view the thickly myelinated internodes act 
as segments of inert cable which allow the impulse to skip 
from one node to the next with relatively small delay. In 
recent years much evidence has accumulated in favour of 
the hypothesis. On the one hand, there are a number of 
experiments which show that agents block most easily at 
the nodes of Ranvier (Erlanger & Blair, 1934, 1938; Kato, 
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1936; Tasaki, Amikura & Mizushima, 1936); on the other, 
there are experiments which indicate that electric currents 
stimulate at the nodes of Ranvier (Kubo, Ono & Toyoda, 
1934; Kato, 1934, 1936; Tasaki, 1939a; see also von 
Muralt, 1945). Huxley & Stampfli (1949) have now sub- 
jected the hypothesis to a rigorous test by analyzing the dis- 
tribution of current in an active fibre. They find that the 
internodes act as passive, cable-like structures, while the in- 
ward current associated with activity is confined to the nodes 
of Ranvier. This constitutes strong evidence for the salta- 
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The somatic sensory receiving areas in the brains of animals 
have been mapped by Marshall, Woolsey & Bard (1941) and 
by Adrian (1941), with particular attention to the results of 
stimulating cutaneous sensory receptors. Less attention was 
given to the effects of stimulating proprioceptors, though 
Adrian mentioned that a prolonged stretching of a muscle 
caused only a brief discharge in the white matter deep to 
the sensory cortex. Woolsey, Chang & Bard (1947) stimu- 
lated posterior nerve roots electrically, which presumably 
excited proprioceptive as well as cutaneous sensory afferent 
fibres, and then found potential changes in the motor cortex 
precentrally as well as in the postcentral sensory areas. They 
reported that “‘ the distribution of the precentral responses 
for various roots supplying the leg suggest that the afferent 
impulses terminate in a definite way in relation to the pattern 
of representation in the motor area.” Localized modifica- 
tion of the spontaneous activity in the cortex of monkeys was 
reported by Gay & Gellhorn (1949), who stimulated pro- 
prioceptors on the opposite side of the body, and found that 
the effect was greatest in the particular area of the precentral 
region related to the part in which muscles were stretched. 


1. Cerebral Responses to Electrical Stimulation 
a. Responses in a Patient with Myoclonus 


Investigations on a patient subject to severe myoclonic 
seizures (Dawson, 1947b) showed that a large cerebral 
electrical response could be detected on the scalp after a tap 
on a tendon or after electrical stimulation of a peripheral 
nerve. In this patient the responses to stimulation of the 
arm or leg showed the same distribution in a lateral direction 
as would be expected in the sensory or motor areas, but in an 
anteroposterior direction the electrical maximum lay on a 
line approximately 3 cm. in front of the surface marking of 
the central sulcus. At post-mortem examination Dr. Green- 
field confirmed that this line lay in front of the central sulcus. 
The question then arose as to whether the response in this 


subject indicated the normal site of arrival at the cortex of 
proprioceptive impulses, and was abnormal only in being so 
large as to be easily detectable, or whether the position in 


which the activity was greatest was also abnormal. An in- - 


vestigation was therefore begun to see if similar stimuli would 
produce detectable responses in healthy people. 


b. Detection of Small Responses 


During the investigations on the patient with myoclonus 
some difficulty was experienced ‘in measuring the latency o: 
the responses after the stimuli. This difficulty was caused by 
irregularities in the base-line of the records, due largely tc 
spontaneous brain activity or activity of scalp muscles and 
to a small extent to random fluctuations in the amplifiers. 
When a number of records were superimposed with the stimu- 
lus artefacts coincident, features occurring at a constant time 
after the stimulus appeared more clearly, whilst those no! 
regularly related to it produced only a general thickening o! 
the base-line. The start of the response could then be identi- 
fied more easily and timed more accurately. In the same 
way it was found that regular deflections in the records, 
previously too small in relation to the background to be con- 
sidered significant, could now be detected with certainty 
A similar technique was used in radar for detecting signals 
which were small in relation to random disturbances or 
interference, and an example of its use is given by Bradfield, 
Bartlett & Watson (1946). The principle of the method is 
essentially the same as that used by Francis Galton in 1875 
(Galton, 1883), to bring out the features which were common 
to a number of portraits and to suppress the irregularities 
which were present only in individual pictures. The value 
of applying the method to the present work was realized as 
a result of discussion with Dr J. A. V. Bates, who has also 
used it for investigations to which reference will be made 
later. 

c. Responses in Healthy Subjects 


By the use of the technique described above, it was found 
that responses to electrical stimulation of peripheral nerve 
were detectable on the scalps of healthy people (Dawson, 
1947a). These responses had the same distribution in a 
lateral direction as those produced by the same type of stimu- 
lation in the patient with myoclonus, but they were only one- 
fifth to one-tenth as large; they seemed also to be centred, 
in an anteroposterior direction, nearer to the surface mark- 
ings of the central sulcus than the responses in the subject 
with myoclonus. The centre of the disturbance was taken 
as being deep to the place on the scalp where the potentia! 
gradients, plotted with a row of electrodes separated by 
3 cm., changed in sign. This is the method described by 
Adrian & Yamagiwa (1935) and, so long as the potentiai 
gradients are symmetrical about the point of reversal, it gives 
a reliable indication of the position of the centre of the under- 
lying electrical disturbance.. In the coronal plane this con- 
dition was approximately fulfilled, and it is probable that the 
location of the area active in the responses, both in the patien 
with myoclonus and in healthy people, was accurate to 
within 2 cm. in either direction in this plane. In a sagitta 
plane the location in healthy people was less satisfactory as, 
although there was a maximum over the surface marking of 
the central sulcus, the potential gradients in front of this anc 


behind it were not at all symmetrical. Up to the marking of 


the sulcus, from a point 6 cm. in front, the gradient was steep. 
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whilst behind the sulcus it fell only slowly; so the centre of 
the disturbance was probably not under the marking of the 
sulcus, although this was where the gradient reversed. An 
asymmetrical distribution of potential such as this may be 
accounted for in a number of ways. Of the possible hypo- 
thetical arrangements some are not physiologically unreason- 
able, and these include disturbances either behind or in front 
of the marking of the central sulcus. Hence it seems that the 
present methods will not allow accurate location in the 
sagittal plane of the site of arrival of the afferent volleys in 
the healthy subject. Although it was not found possible to 
determine where the activity was centred in the sagittal plane 
in healthy people, it was clearly differently distributed from 
that in the subject with myoclonus. It therefore remained 
important to determine whether or not the nerve fibres which 
were being stimulated in the two cases, and which were 
mediating the responses, were the same. 


2. Afferent Nerve Fibres Concerned in the Responses 


Clinical examination of the patient with myoclonus showed 
that the adequate stimulus for evoking the jerks was stretching 
of muscle and that light touch and pin-prick were ineffective 
in doing so. Electrical stimulation of a mixed nerve in this 
patient would evoke the cerebral responses, almost unre- 
duced in size, when the shocks were so weak that few motor 
fibres were being excited. It seemed that the fibres concerned 
had a lower mean threshold to this form of stimulation than 
had the motor fibres, and that therefore they probably con- 
ducted more rapidly and were of larger diameter than the 
motor fibres. 
rapidly and have the lowest threshold to electrical stimulation 
contains fibres carrying impulses from stretched muscle and 


also, as has been shown by Kugelberg (1944), fibres mediating | 


the sensation of touch. The peculiar power of stretching 
muscle for producing the responses in the patient with myo- 
clonus, and also the fact that no responses were detected after 
stimulation of a purely cutaneous nerve, suggested that im- 
pulses in proprioceptive fibres from muscle were chiefly 
concerned. In healthy people on the other hand there was 
no clinical evidence that proprioceptive stimuli were more 
potent than any other kind, and the cerebral responses in 
them to stimulation of a mixed nerve might have been pro- 
duced by volleys in cutaneous fibres as well as those from 
muscle. The experiments to be described, designed to test 
this point, were carried out with Dr J. W. Scott of Toronto. 
A comparison was made between the effects of stimulating 
the skin of the thumb and fingers and stimulating the trunk 


_ of the median or ulnar nerve through the skin at the wrist. 


The stimuli were applied to the skin of the hand by placing 
the thumb in one beaker of saline and the four fingers in 
another, with the stimulating current passed between the two 
beakers. It was found that a strength of shock which pro- 
duced a just perceptible sensation and no sign of muscular 
twitching in the hand would produce a detectable cerebral 
response. In this experiment stimulation of some afferent 
fibres from muscles by spread of the stimulating current 
might still be occurring. However, the great ‘ crease in the 
shock—enough for it to become very unpleasant in the thumb 
and fingers—which had to be made before any twitching 
occurred in the small muscles of the hand suggested that the 
amount of such spread was probably insignificant with the 
weaker shocks. Since stimulation of the skin in healthy 
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people produces a cerebral response it seems likely that the 
response to stimulation of a mixed nerve is also in part due 
to a volley in cutaneous afferent nerve fibres. In the patient 
with myoclonus the responses to stimulation of proprio- 
ceptors were large and relatively smaller amplifications were 
used ; this may perhaps explain the failure to find responses 
when cutaneous nerves were stimulated. 

In the healthy subject, when the strength of the shock to 
the thumb and fingers was increased until it was very un- 
comfortable, and when the small muscles of the hand were 
twitching slightly as a result of spread of the current, the 
cerebral response remained smaller in many of its phases 
than the response which could be produced by stimulating 
the median, or even the ulnar nerve, at the wrist. This was 
so when the shock to the nerve was only just maximal for 
the motor fibres and was not at all uncomfortable. Figure 2 
shows in A the cerebral responses to fifty stimuli applied at 
one-second intervals to the ulnar nerve at the wrist and just 
strong enough to be maximal for motor fibres. The records 
in B show the responses to fifty stimuli applied to the thumb 
and fingers with the shock as strong as the subject could bear. 
In C are shown the responses to 50 stimuli, applied to the 
thumb and fingers, which were only just above the threshold 
for producing sensation. The initial phases of the responses 
in records A and B are little different in size, but the later 
phases in A, where the stimulus was applied to the ulnar 
nerve, are significantly larger than those in B, where the 
stimulus was to the skin. A strong shock to the skin of the 
thumb and fingers would be expected to excite a greater area 
of cortex than would stimulation of the ulnar nerve at the 
wrist. If the area of active cortex was greater and it was 
excited synchronously, the change of potential picked up on 
the scalp with relatively widely spaced electrodes should also 
be increased; but any such difference in the area of cortex 
active was not apparent from records such as those shown in 
fig. 2, A and B. 


3. Recording of Action Potentials in Afferent Nerve Fibres 


In interpreting the findings described above, little import- 
ance may be attached to the size of the cerebral response 
unless something is known about the characters of the volley 
of impulses produced by each type of stimulation. It was 
found that, when the median or ulnar nerve was stimulated 
at the wrist, the action potential which resulted could be 
recorded from surface electrodes on the skin over the nerve 
above the elbow; similarly the action potential which fol- 
lowed the stimulus to the thumb and fingers could also be 
recorded. The methods used for making these records 
have been described elsewhere (Dawson & Scott, 1949) and 
by using them it was possible to obtain some information 
about the nerve volleys produced by stimulation at the dif- 
ferent sites. (Similar methods, which were described by 
Eichler (1937), had not come to the authors’ attention when 
this work was done.) When the shock to the nerve at the 
wrist is strong enough to stimulate motor fibres, the centri- 
petal volley will contain antidromic impulses in these fibres, 
in addition to impulses in sensory fibres of the same 
and lower threshold. Therefore, when the action poten- 
tials are used to compare the activity in sensory fibres 
produced by different stimuli, allowance must be made 
for this antidromic volley whenever the stimulus may also 
be exciting motor fibres. With a stimulus which was 
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maximal for motor fibres it was shown (Dawson & Scott, 
1949) that 70 per cent of the amplitude of the action potential 
in the nerve was due to impulses in sensory afferent fibres 
with a lower threshold than that of motor fibres. The re- 
maining 30 per cent was due partly to antidromic impulses in 
motor fibres and partly to impulses in sensory fibres with the 
same threshold as motor fibres. Thus when the effects of 
stimuli to the hand and at the wrist are to be compared, not 
more than 30 per cent need be deducted from the amplitude 
of the volley caused by the stimulus to the nerve at the wrist, 
if the stimulus is exciting motor fibres. After such an allow- 
ance had been made the nerve action potential produced by 
stimulating the thumb and fingers was found to be half the 
amplitude of that which occurred after stimulating the nerve 
at the wrist. The action potential from the stimulus to the 
hand was also 30 per cent longer in duration and had a flatter 
top than that due to the nerve stimulus. The difference in 
the size of these two nerve action potentials may have been 
due to the fact that the stimulus to the hand was exciting 
only cutaneous afferent fibres, whilst the stimulus to the 
nerve was also exciting afferent fibres from muscles. But 
another possible cause of the difference may have been the 
temporal dispersion of the impulses in the volley, which is 
indicated by the greater duration and flatter top of the action 
potential following the skin stimulus. Either or both of 
these peripheral differences in the results of stimulation of 
skin or nerve trunk might account for the differences in the 
appropriate cerebral response. 


4. Excitability of Afferent Nerve Fibres Concerned 


Experiments have been made to investigate the threshold 
to electrical stimulation of the nerve fibres chiefly concerned 
in producing the cerebral responses under consideration. In 
fig. 1, where one such experiment is illustrated, trace 1 is a 
time-scale showing 1, 5 and 20 msec. intervals, trace 2 is a 
record of the cerebral response made from electrodes placed 
as shown in the diagram, and trace 3 is a record of the action 
potentials in the left median nerve above the elbow. Trace 4 
is a time-scale for trace 3 in 0.1 and 1 msec. intervals and the 
relative timing and duration of traces 3 and 4 to that of 
traces 1 and 2 is shown by the notch in trace 1. In A, 50 
records have been superimposed without any stimulus being 
applied to the nerve. In B, an electrical stimulus, strong 
enough to be maximal for motor fibres, was applied to the 
median nerve at the wrist once a second, and again 50 records 
were superimposed. From C to H the shock strength was 
progressively reduced and it can be seen that the nerve action 
potential decreases in size more rapidly than the cerebral 
response. Allowing for the falling out of the action potentials 
due to antidromic impulses in motor fibres, which would be 
complete at the shock strength used in record D, these 
records suggest that the cerebral responses which are being 
considered are produced mainly by the fibres of lowest 
threshold in the nerves being stimulated. Qf these low- 
threshold fibres some at least are cutaneous'in origin. This 
is suggested by the fact that with the strength of stimulus used 
for the records in fig. 1G, and even with the weaker stimulus 
used in H, which did not produce a detectable cerebral 
response, the subject reported sensations referred to the peri- 
pheral distribution of the median nerve. From the present 
experiments it is not clear how much of the cerebral response 
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is due to stimulation of these low-threshold cutaneous 
afferent fibres and how much to stimulation of proprio- 
ceptive afferents from muscle. The small size of the cerebral 
response in record G, when the subject could detect some 
sensation which was diffusely scattered in the median nerve 
distribution, suggests that these methods are not likely to be 
useful for the study in man of the responses to localized tactile 
or other stimuli. 


5. Variations in Cerebral Responses 


The use of the technique of superimposing many records 
of the cerebral response gives a mean form, which would 
otherwise be difficult to obtain on account of the irregularities 
in the records. But the method has the disadvantage of 
masking variations in the size or form of the responses to 
successive stimuli. A series of records, shown in fig. 3, 
made during the same experiment as those in fig. 1, but re- 
corded individually instead of being superimposed, shows 
great apparent variations in the size of the cerebral response. 
The stimulus, which was of the same strength as that used 
for the records shown in fig. 1B, was applied to the median 
nerve at one-second intervals. From the records shown in 
fig. 1 it was known that when the nerve action potential was 
reduced by 20 per cent below maximal the mean amplitude 
of the cerebral responses changed by less than the differences 
between the individual responses in fig. 3. Since the nerve 
action potentials in fig. 3 were maximal and varied by less 
than 10 per cent it seems likely that the variations in size of 
the cerebral responses recorded in that figure were therefore 
not caused by any variations in the size of the afferent volleys. 
Much of the apparent variation of the cerebral responses in 
fig. 3 was probably due to inadequate relaxation of the 
subject in this experiment, which produced some irregularity 
of the base-line. This seems less likely to have been the 
cause of the variations between the responses in the series of 
records shown in fig. 4, since the subject was more relaxed in 
this experiment. In these records the shocks used were 
applied at one-second intervals and it appears that either the 
first or the later waves may vary in size or be completely 
absent. Variations of this kind in the responses to sensory 
stimuli have been shown to occur in animals (Marshall et al. 
1941) as a result of cortical activity evoked by a preceding 
stimulus; but no regular relation between the spontaneous 
brain activity and the size of the responses to the stimuli was 
observed. On the other hand, Adrian & Moruzzi (1939) 
have shown in animals that the activity of the cortical cells 
discharging into the pyramidal tract is modulated in time 
with the spontaneous cerebral rhythms in the motor area 
during dial anaesthesia. In the subject from whom the 
record in fig. 4 was made, a pair of electrodes 3 cm. apart on 
the scalp over the sensorimotor area picked up—when the 
eyes were closed—a considerable amount of activity at 
11 cyc./sec., which was apparently spread of occipital alpha 
rhythm. Whether this spread was a purely passive one, or 
an active neuronal spread more likely to modulate the activity 
of the cells concerned in the cerebral responses to stimulation, 
was not clear, but it seemed worth while to study the effects 
of applying the electrical stimuli at fixed times in relation to 
the phases of the alpha rhythm. When this was done the 
records failed to show any consistent differences between the 
responses to stimuli at different parts of the alpha cycle, and 
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CEREBRAL RESPONSES 
TO PERIPHERAL NERVE STIMULATION 


(FIGS. 1—3) 
G. D. Dawson 


FIG. 1. The 8 records, each of 50 sweeps superimposed, illustrate the relation between the sizes of the action potentials in the median nerve 
after electrical stimulation at the wrist (trace 3) and the resulting cerebral responses (trace 2). The nerve action potentials were recorded from 
electrodes on the skin over the nerve above the elbow and the cerebral responses from a pair of electrodes on the scalp 6 cm. apart in the position 
indicated in H, with the back electrode 8 cm. from the mid-line. The amplifiers were connected in such a way that when the back electrode 
(dotted line) became positive with respect to the front one (continuous line) an up deflection was recorded. The stimuli were applied 
at 1-sec. intervals. The dots above the time-scales indicate the time of stimulation. Th@ort vertical lines in D over trace 1 show 20 msec. for 
trace 2; those below trace 4 indicate 1 msec. for trace 3. The relative duration and timthg of traces 3 and 4 to traces 1 and 2 is shown by the 
notch in trace 1. The vertical lines after traces 2 and 3 in B show the deflection caused by 10 nV. in 2 and 20 V. in 3 


In A, no stimulus was applied to the nerve 

In B, a stimulus was applied which was maximal for motor fibres 

From C to H, the stimulus strength was progressively reduced, being below threshold for motor fibres in D and just above threshold for 
sensation in H 


The records suggest that the greater part of the cerebral response is produced by afferent impulses in fibres with a lower threshold to electrical 
stimulation than that of motor fibres 
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FIG. 2. The 3 records, each of 50 sweeps superimposed, show the cerebral responses to stimulation as follows : 


In A, stimulation of the left ulnar nerve at the wrist with a shock just maximal for motor fibres 
In B, stimulation of the thumb and fingers with the strongest shock the subject could bear 
In C, stimulation of the thumb and fingers with a shock the subject could just detect 


The stimuli were applied at 1-sec. intervals. The time-scales show intervals of 1, 5 and 20 msec. and the vertical lines between them show a time- 

interval of 30 msec. after the stimulus. The dots above and below the time-scales indicate the time of stimulation. The deflection produced 

by a potential difference of 10 .V. at the amplifier input is shown by the vertical lines at the ends of the traces in A. The scalp electrodes were 

on a line 7 cm. lateral to the mid-line on the right side and were separated from each other by 4 cm., with the back electrode over the surface 
marking of the central sulcus. The amplifier was connected as described in fig. 1 


. 


FIG.3. The 10 records shown were made during the same experiment and under the same conditions as those in fig. 1B, except that they were 

recorded individually instead of being superimposed. The records show large apparent variations in the cerebral responses in trace 2, without 

significant alterations in the size of the nerve action potentials in trace 3. The notch in trace 1 indicates the relative timing and duration of 

traces 3 and 4 to that of traces 1 and 2, as shown in record 10. The short vertical lines above trace 1 and below trace 4 in record 10 show 
20 msec. and 1 msec. respectively. The vertical lines at the ends of traces 2 and 3 in record 5 show 10 uV. and 20 uV. respectively 


| 
+ 
q 
2 
‘ 
7% 
| 


| 


FIG. 4. The records are of 20 consecutive cerebral responses to 
stimulation of the ulnar nerve. The records were made from a pair 
of electrodes on the scalp, one over the surface marking of the 
central sulcus and 7 cm. from the mid-line and the second 4 cm. 
anterior to it. The cerebral responses are less irregular than those 
in fig. 3, but they show that either the first or later phases of the 
response may vary in size or be absent. The vertical line after trace 
19 shows 20 uV. and the horizontal line below it 20 msec. 


the variations between the responses to successive stimuli 
seemed to be as great as when they were applied at random, 
or with the eyes open and little or no alpha rhythm present. 
There was thus no evidence that the cells responding to the 
afferent volley were occupied at all by cortical activity at the 
frequency of the alpha rhythm. This finding is of interest in 
view of the work of Bates (communication to Second Inter- 
national Congress of Electroencephalography, 1949, unpub- 
lished) and of Boreham, Kibbler & Richter (1949), who have 
shown independently, in the first case by a modification of the 
superimposition technique and in the second case by a statis- 
tical examination of measurements from many single records, 


' that the time of initiation of voluntary movements in man 
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tends to be related to the phase of the alpha rhythm. One 
explanation of this finding is that a similar relation may exist, 
in man, between the motor cells and the alpha rhythm 
mechanism, as Adrian & Moruzzi (1939) showed to exist be- 
tween the pyramidal discharges and the spontaneous cortical 
activity in animals. In another sensory field the variations 
which may occur in both normal and abnormal subjects in 
the response to visual stimulation with flashes of light, when 
the rate or phase of the stimulus was altered in relation to 
the spontaneous rhythms, have been described by Walter 
& Walter (1949). More recently Cobb (communication to 
Second International Congress of Electroencephalography, 
1949, unpublished) has described in detail regular alterations 
which have been found to occur in the occipital responses 
to flash stimuli in conditions of concentration and relaxation 
of attention. So far no factors which would produce similar 
repeatable variations in the responses to tactile or proprio- 
ceptive stimuli have been found. 


6. Conclusions 


The experiments described suggest that the cerebral 
responses which may be detected in healthy man, after 
electrical stimulation of nerve, are probably produced by 
excitation of at least two kinds of nerve fibre. One type of 
fibre is that which carries afferent impulses from cutaneous 
receptors and the other is probably that carrying impulses 
from proprioceptors in muscle. The records made through 
skin show that 70 per cent of the nerve action potential which 
can be detected is due to activity in fibres with a lower 
threshold than motor fibres; it is the volley in these low- 
threshold afferent fibres which produces the greater part of 
the cerebral response. The relative contributions of the 
cutaneous afferent fibres and of the afferent fibres from 
muscle to this group of low-threshold fibres is not clear from 
these experiments. The records of nerve action potentials 
also indicate that variation in the size of the afferent volley 
was not the cause of the variations in size of the cerebral 
responses to successive stimuli of the same kind; no cause 
for this variation has yet been found but it seems that, even 
with submaximal stimuli, it is not peripheral. On the other 
hand the same methods show that, with different types of 
stimuli, the peripheral differences in the resulting afferent 
volleys may alone be enough to account for the considerable 
differences in the cerebral responses produced. 
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The vertebrate nervous system receives its information about 
the outside world by means of signals transmitted by a large 
number of sensory nerve fibres. The number must be large, 
because the range of information which one fibre can transmit 
is small. The fibre signals the excitation of a sensory ending 
by transmitting a stream of impulses; the frequency of the 
impulses shows the intensity of excitation at each moment, 
but there is nothing else to indicate what sort of change has 
stimulated the receptor. This limitation comes from the 
nature of the conduction process in the fibre, for a single 
nerve fibre is a far less able transmitter of information than 
a single metallic wire, in which a fluctuating electric current 
can transmit all the inflections of speech or the pattern of a 
written message. The nerve fibre can send only brief pulses 
of activity which depend for their transmission on local stores 
of energy. They must be all alike and cannot bear the stamp 
of the event which set them in motion. 

Ultimately the afferent messages transmitted in this way 
will modify the stream of efferent messages which are sent out 
from the nervous system to the muscles. These, too, are made 
up of impulses, all of the same form and distinguishable only 
when the fibres carrying them are of different size. Both on 
the sensory and motor sides, therefore, a large number of 
nerve fibres must be available if the efferent pattern is to be 
effectively harmonized with the afferent, i.e., if the animal is 
to react appropriately to its surroundings. 

During the past 25 years the use of electronic amplifiers has 
made it possible to record the impulses in single nerve fibres, 
and we have gained new information about the activities of 
individual nerve cells and sensory end-organs. This led at 
first to a focusing of attention on the units rather than on the 
group, for the technique was more suitable for investigating 
the performance of the sensory nerve fibre than that of the 
receptor surface or the motor nucleus. Thus problems involv- 
ing joint action by many units have had less consideration 
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than they deserve. But more recently the study of the large- 
distance receptors and of the sensory areas of the brain has 
begun to shift the emphasis back from the unit to the group 
and the purpose of this article is to deal with a general prin- 
ciple which it now seems possible to trace in the organization 
of the sensory system. 


1. Identification of the Stimulus 


Thinking of the individual nerve fibres, one might have 
supposed that a sensory surface could be regarded as a patch- 
work of areas, each of which was supplied by one sensory 
fibre and by that fibre only. The simplified diagrams in the 
textbooks of, for example, touch spots did nothing to contra- 
dict this impression, but it was soon obvious that it was false. 
Records of the electrical activity in the frog’s cutaneous nerve 
fibres showed that each supplied an area of several square 
millimetres and that other fibres had endings in the same area, 
so that the most strictly localized touch could not avoid excit- 
ing endings belonging to a number of different fibres (Adrian, 
Cattell & Hoagland, 1931). The dispersion is often much 
greater than this in the mammal, as Weddell’s histological 
studies have shown (Weddell, 1941). One nerve fibre to a 
rabbit’s ear may innervate 300 hairs and each hair may be 
innervated by many fibres. 

The wide dispersion and intermingling of the terminal 
branches of the sensory fibres means that a touch on the skin 
will send messages to the spinal cord by many paths. Where 
these terminate there will be a focus of activity corresponding 
to the point that is touched and a zone of declining activity 
round it. Thus the pattern of excitation of the skin will be 
reproduced more or less faithfully and if one or other of the 
sensory fibres were put out of action it would not seriously 
affect the reproduction of the pattern. The information 
will be supplied both by the spatial and by the temporal 
pattern of excitation, i.e., by the rate of rise and fall of the 
impulse frequencies in different fibres. And for recognizing 
the nature of the object which has touched the skin the 
temporal element may be the more important. Even if the 
sensory surface did no more than signal the stimulation of 
different regions the order in which the stimulation occurred 
would be significant, and in fact the important sensory sur- 
faces never behave as a static receiving screen. In the intact 
animal a touch which differs from the expected range of con- 
tacts will immediately arouse exploratory movements by 
which the object can be “‘ felt ’, as, for instance, when some- 
thing put in the hand is moved about so that the pattern which 
is available to the brain is compounded of signals from the 
tactile receptors and from those which show the movement 
and position of the fingers. Such qualities as roughness and 
smoothness, softness and hardness, could be judged only by a 
combination of spatial and temporal analysis. 

Contacts with the body surface are signalled to the sensory 
receiving area of the brain and we must suppose that the 
identification of the stimulus is dependent on certain events, 
some of which must take place in that area. But by the time 
the pattern arrives there the streams of impulses from the 
periphery will have lost their identity. They will have travelled 
the whole length of the sensory fibres, the excitation will have 
been passed on to other neurones, and wherever the transfer 
occurs some alteration may have taken place, possibly a 
sharpening of contrasts and usually a reduction in the number 
of units involved. Thus the effect of an individual sensory 
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ending on the final picture becomes even less than on the 
primary signal: it will not be much greater than that of a 
single voter in a parliamentary election. 


2. Visual and Auditory Stimuli 


It has been known for many years that an even greater 
condensation of signals must take place in the eye, for the 
number of receptors in the retina far exceeds the number of 
fibres in the optic nerve. But it was not until the impulses in 
the optic nerve were recorded that it became clear how much 
interaction could take place between the different pathways. 
Thus Adrian & Matthews (1928) found evidence of nervous 
interaction between two points 1 mm. apart on the eel’s 
retina, and Hartline (1935, 1938), Granit (1930) and Granit 
& Therman (1937) have shown that in frogs and mammals it 
involves inhibition as well as facilitation. Again, therefore, 
the contribution of the individual receptor is likely to be sub- 
merged in the composite pattern. 

With vision, as probably with touch, there are certain parts 
of the receptor surface where there is less intermingling of 
pathways. At the macula lutea some of the cones seem to 
have private pathways through the retina to single fibres in 
the optic nerve. This may be necessary to give the extreme 
detail with which the central visual pattern must be repro- 
duced, but the insulation of the pathways from one another 
is an inference from retinal histology and may turn out to be 
incomplete. 

Both with touch and vision we interpret the stimulus in 
spatial and temporal terms, and it is therefore not surprising 
to find the spatial and temporal patterns reproduced in the 
brain. With hearing, however, there is no spatial quality 
about the stimulus, yet there is already abundant evidence to 
show that auditory stimuli are distinguished, like tactile and 
visual stimuli, by differences in the spatial and temporal 
excitation pattern. The evidence is partly old and partly new. 
Helmholtz’s resonance theory supposed that the cochlea was 
so arranged that each part of the basilar membrane would 
tend to resonate to a particular note. The various objections 
raised to the theory have now been set aside by the work of 
Galambos & Davis (1943) on the impulses in the auditory 
nerve fibres. They find that a pure tone of small intensity 
excites only a limited region of the basilar membrane—near 
the basal turn of the cochlea for high tones and near the apex 
for low. As the intensity of the sound is increased the extent 
of the excited area enlarges, but the region of maximum 
excitation remains where it was. Thus the distribution of 
excitation along the basilar membrane from moment to 
moment will give all the information needed to specify the 
sound. 

As with tactile and visual signals, the pattern is passed on to 
the brain, condensed and possibly sharpened, but preserving 
its spatial arrangement. Tunturi (1944) has found that in the 
dog the different segments of the basilar membrane are con- 
nected with different points in the auditory area, just as the 
different parts of the body surface are connected with different 
points in the somatic sensory area. With a high note the 
cortical activity will be at the front, and with a low note at the 
rear, and as the sounds change in pitch the region of maximal 
activity will shift in the basilar membrane and in the auditory 
area of the brain. There the information is conveyed as before 
by the temporal as well as by the spatial pattern. A voice will 
give several peaks of activity, shifting to and fro along the 


331 


1534 


cortical strip in a characteristic fashion, and our recognition 
of the voice will depend on the particular sequences which 
occur. 

These results bring hearing into line with vision. In both 
the eye and the ear the general plan seems to be that a large 
area closely packed with receptor endings is set in the organ, 
the structure of which ensures the analysis of the stimulus in 
spatial terms. The camera arrangement of the eye projects 
the visual scene on the retina: the resonating system of the 
cochlea projects different sound frequencies on to different 
parts of the basilar membrane. It is to be noted also that, in 
both, the information is transmitted to the brain in the same 
form, i.e., with the intensity indicated by the impulse fre- 
quency and the number of fibres in action. The earlier records 
from the auditory nerve suggested that the impulse frequency 
was fixed by the pitch of the sound, but we know now that it 
varies over the usual wide range and indicates loudness and 
not pitch. 

As in the eye, so in the ear the contribution of any one fibre 
of the auditory nerve will be relatively unimportant, because 
even with the feeblest stimulus the message will be carried by 
a group of nerve fibres. With a loud note, more than half the 
basilar membrane may be excited. Thus the failure of a few 
of the receptors would make little difference to the general 
balance of the pattern. A larger failure might be detected by 
careful audiometry, just as a scotoma in the field of vision can 
be detected by careful perimetry, but the subject would be 
unaware that he was deaf to a particular tone or blind in a 
particular part of the visual field. 

There is, however, one important difference between the 
signalling of visual and auditory stimuli. So far as we can tell, 
the most complex sound will be analyzed into a spatial and 
temporal pattern by the mechanism of the inner ear, but in a 
complex visual scene there will be differences of colour as 
well as of light intensity. The analysis of colour undoubtedly 
depends on the properties of the visual receptors rather than 
on the optical mechanism of the eye, and if the contours of 
objects are disclosed to us by the pattern of excitation in the 
striate area, the same pattern cannot also disclose the colour 
of the object. There are some grounds for thinking that the 
colour will affect the temporal pattern, but at present this is 
little more than a guess. 


3. Olfactory Discrimination 


The eye and the ear are the distance receptors most im- 
portant to man, but to many animals the nose is the chief 
guide. In the last few years an attempt has been made in 
Cambridge to find out how smells are distinguished, and the 
results, though still very far from complete, point to a funda- 
mental likeness between all three distance receptors (Adrian, 
1948). When we consider the olfactory organ, we seem to be 
confronted with sensory experiences which have no spatial 
quality and no components like the scale of pure tones which 
we recognize as building up sounds. But an immense variety 
of smells can be distinguished and, like the eye and the ear, 
the olfactory organ has a large sheet of receptor endings and 
an elaborate structure to contain it. 

The receptor sheet is spread out on folded partitions and is 
exposed to the air in the narrow spaces between them. This 
air is in free communication with that drawn into the lungs at 
each breath, for the olfactory organ is set above and behind 
the main airway through the nose, so that the pressure 
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gradients will cause some movement of air in the olfactory 
spaces. The area covered by olfactory receptors is comparable 
in size to the retina, but the nervous layers of the retina are 
represented in the olfactory system by the olfactory bulb, 
which receives the nerve fibres from the receptors. Here 
synaptic transmission takes place and the signals, greatly con- 
densed, are passed on by the fibres of the olfactory tract in 
the same way as the signals from the retinal receptors are 
conveyed by the fibres of the optic nerve. 


a. Recording of Impulse Discharges in the 
Olfactory Tract 


To make clear records of the electrical activity in these 
fibres the animal must be under anaesthesia deep enough to 
suppress the spontaneous discharge from cells in the olfactory 
bulb. It is then found that impulse discharges occur in the 
tract fibres whenever air containing an odorous substance is 
drawn through the nose, and we can look for some charac- 
teristic difference in the discharges set up by different smells. 
What has been found is not that there are receptors with 
specific sensitivity uniformly distributed over the olfactory 
epithelium—such receptors may exist, though the impulse dis- 
charge technique is scarcely precise enough to reveal them—but 
what is revealed is that with different smells there may be large- 
scale differences in the level and evolution of the excitation in 
different parts of the receptor surface. This can be shown by 
making simultaneous records from different parts of the 
olfactory bulb. In the rabbit (the most convenient animal to 
use) an insulated wire electrode thrust deeply into the oral 
part of the olfactory bulb will record from the fibres which 
are in touch with receptors in the oral and more accessible 
part of the olfactory epithelium, and an electrode leading 
from the aboral part of the bulb will record from fibres in 
touch with the receptor surface at the back, furthest from the 
main air current through the nose. It is found that there are 
two classes of odorous substance which can be clearly dis- 
tinguished by their relative effect in these two regions. Esters 
and compounds containing oxygen as well as carbon and 
hydrogen produce a greater excitation in the front areas, and 
hydrocarbons and oils generally produce a greater excitation 
at the back. Either class will stimulate in both regions if the 
smell is present in high enough concentration ; but there is 
still a characteristic difference in the evolution of the dis- 
charge. With the esters it starts abruptly and is very soon 
over: with the oils it starts more slowly and usually outlasts 
the period of inspiration. Thus fruity and oily smells could 
certainly be distinguished by the distinctive spatial and tem- 
poral pattern of excitation in the receptor surface. 


b. Differential Analysis of Olfactory Stimuli 


On the analogy of the eye and the ear it would seem pro- 
bable that in the olfactory system the analysis is brought 
about by the general arrangement of the olfactory organ 
rather than by a differential sensitivity of the receptors in 
different parts of it. The general arrangement will certainly 
lead to considerable differences in the stimulus to the front 
and back regions. The air current will be more rapid in the 
more accessible front passages. The air reaching the back will 
have already passed over much of the epithelium and may 
have lost some of the odorous molecules on the way. There 
may be more or less water vapour in the two places and 
differences in the fluid covering the receptors. Such differences, 
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imposed by the structure of the olfactory organ, might well 
make stimulation by the esters more effective in front and by 
the oils more effective further back ; but it is equally possible 
that the receptors in the two regions are not exactly alike 
in their sensitivity to different smells—there is not yet 
enough evidence to decide. What is clear, however, is that 
owing to this regional analysis there may be large-scale 
differences in the pattern of excitation set up by two kinds 
of smell. 

What is not yet clear is the extent to which olfactory dis- 
crimination depends on such differences of pattern. They 
have been shown to exist for only two classes of odorous sub- 
stance ; it does not at all follow that there is a distinctive 
pattern for every smell that we can recognize. But certainly 
if there were other differential effects of the same kind, leading 
for instance to a different distribution of excitation with small 
and large molecules, the range of analysis would be much 
greater. And if, in addition, there are some regions where the 
receptors in general are more readily excited by a particular 
class of compound, the possibilities are immensely extended. 
It must be remembered that both the temporal and the spatial 
distribution of the excitation is probably significant and that 
the latency of the discharge may vary both with the velocity 
of the air current (which will differ from one part of the olfac- 
tory organ to another) and with the chemical and physical 
properties of the stimulating molecules. At all events, the 
evidence as far as it goes supports the view that large-scale 
differences of pattern can occur, and there has been no indi- 
cation that the olfactory epithelium is a uniform mosaic of 
receptors, each with specific affinities for certain kinds of 
smell. Indeed, if it were, there would be no obvious reason 
for the large sensitive surface and the complex arrangement 
of the olfactory organ. 

On this view the range of olfactory discrimination will de- 
pend partly on the size and complexity of the organ, which 
has to produce the characteristic pattern for each smell, and 
also very much on the ability of the central nervous system to 
discriminate between two olfactory patterns which are nearly 
alike. If we had the dog’s much larger and more elaborate 
olfactory organ, it would not necessarily follow that we 
should distinguish many more smells than we do at present ; 
and if the dog had ours he might still have a range of discri- 
mination wider than we have though not as wide as that of a 
normal dog. 


4. Conclusion 


It will be seen, then, that from the study of these three 
kinds of distance receptor organ the same general principle 
emerges. This is that the signals from them can be recognized 
or differentiated because the stimulus is analyzed not so much 
by a large number of receptors of different properties but by 
the sense organ itself, so that a characteristic pattern of ex- 
citation is formed on the receptor surface. The receptors may 
well differ in range and sensitivity, and the activity of a par- 
ticular class will assist the recognition of the pattern, but the 
general balance of activity over the whole surface and the 
way in which it changes from moment to moment is deter- 
mined by the structure of the organ in which the receptors are 
contained. In the eye they are contained in a camera, in the 
ear they are fixed to a system of tuned resonators, while the 
olfactory organ seems to act as an analyzer for molecules of 
different physical and chemical properties. Since recognition 
Continued at foot of page 333 
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A man who has the curiosity to look back at the physiological 
textbooks of about a hundred years ago cannot withhold 
admiration for the insight shown by the comparative anato- 
mists of that time in deducing the probable uses of the different 
parts of the central nervous system. They had already firmly 
chosen the optic thalamus as the chief relay station for sensa- 
tion, and if they erred in believing that the caudate nucleus 
and striatum were the chief motor ganglia they were wrong 
only in calling them “‘ chief”. The belated discovery of 
excitability of the cortex in 1870 (belated because it lagged 
more than 70 years behind Galvani’s discovery of the excita- 
ability of peripheral nerve) found the scientific world in a 
mood of ready acceptance, so well had Hughlings Jackson 
prepared the way by clinical inference. Once the resistant 
crust had been broken progress was rapid, especially in the 
hands of Ferrier, Schafer and Horsley. Topographical maps 
of the motor area must indeed have been exciting things to 
look at for generations who had been taught that the function 
of the cerebral mantle was to fabricate “‘ the Will’’, the 
commands of which were carried out by lower “ nervous 
hands” and principally by the spinal cord. Almost con- 
current with the newer exploration of the cortex were the 
histological researches of Cajal. It was his ability to demon- 
strate the nerve cell in continuity with its axon and dendrites 
as a discrete unit that opened the way for intelligent experi- 
ment. Before Cajal’s time the cortex had appeared to be a 
meaningless tangle of cells and fibres. So great was the 
illumination shed by the new histology that Cajal (as Sir 
-Charles Sherrington has said) was the real begetter of the 
neurone theory commonly ascribed to Waldeyer (1891). The 
importance of the neurone conception went far beyond that 
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depends on the general excitation pattern, the interaction and con- 
centration of pathways will not prevent the recognition of the 
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usually attributed to it, namely that it was a biological unit 
in which the survival of the axon depended on the cell and 
vice versa. The importance that others saw in it was that the 
nervous impulse passed in one direction only, i.e., dromically, 
so that revelatory experiment became possible by tracing the 
expected passage of impulses. Brilliant use of this property 
was made by Sherrington, who painstakingly built up a 
coherent story of integration in the spinal cord. The rela- 
tively simple structure of the cord made this project success- 
ful. Sherrington substantiated the claim that Marshall Hall 
had passionately held (but could not prove) 50 years before— 
that the spinal cord was an organ and not a large bundle of 
conducting fibres. By contrast, what we lack still and prob- 
ably for very long will continue to lack is an equally clear 
insight into the integration of the brain as a whole. 


1. Structure of the Cortex 


The structure of the cortex naturally attracted many 
observers. It quickly became apparent that the cortex was 
not made in a homogeneous and identical pattern but that 
there were differences almost as one passed from one gyrus 
to the next. It was thought that these differences must be 
highly significant and before long several maps of cortical 
structure, now famous, made their appearance. The best- 
known maps were those of A. W. Campbell (1905), Grafton 
Elliot Smith (1907), K. Brodmann (1909), C. & O. Vogt 
(1919) and von Economo & Koskinas (1925) (for Brodmann’s 
map, see fig. 1). The areal differences depended on cell size, 
cell shape and density of cell population, and on the position 
and thickness of interspersed fibre layers. Authority had been 
given to the view that the chequer-board cortex did in fact 
represent a pattern of significant functional differences by two 
discoveries. The unique pattern of the calcarine striate area 
was found to correspond accurately with the visual area; 
later O’Leary & Bishop (1938) demonstrated, by stimulating 
the rabbit’s optic nerve and picking up potential-fluctuations 
in the occipital region, that the electroencephalographic 
relationships tally very closely with the extent of the anatomi- 
cal striate area. A further point was that the motor area 
was found by the Russian biologist Betz (1874) to contain a 
number of strikingly large pyramidal cells, which caused the 
part immediately abutting on the fissure of Rolando inhabited 
by them to be later called “area giganto-pyramidalis ”’. 
Much more recently it has been shown that the pyramidal 
tract, tentatively named ‘* Pyramidenstrang ” by Tiirck (1851) 
when he first ingeniously studied the descending degenerations 
in the spinal cord, originated from many cells besides the 
Betz cells (which are, in fact, calculated to contribute not 
more than 2-3% of the pyramidal fibres) and further that 
these cells were not, in anthropoids and men at least, the only 
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BRODMANN’S CORTICAL AREAS, DELIMITED BY HISTOLOGY 


ones from which movement could be excited by cortical 
stimulation. It is not as generally appreciated as it should be 
that the pyramidal tract was so called not because its fibres 
originated in pyramidal cells but because it ran through the 
pyramid of the medulla oblongata. The pyramid had been 
thought to be the pathway of motor power for generations 
before its exact location in the cord was discovered by 
Tiirck, and even he did not know for certain whence it came. 
Ignorance of this piece of physiological history can even now 
lead to confusion. 

It gradually became clear that the histologist had provided 
both physiologist and clinician with more facts about the 
cortex than they could use. The mind could easily grasp the 
plan of motor nuclei in brain-stem and spinal cord, whilst 
the spinal dermatomes and the afferent pathways presented 
no insuperable obstacles to exploration. But what could be 
the meaning of the six-layered cortex—this stratification of 
cell and fibre layers? It had to be admitted that although a 
single-layered cortex would have been more easy to under- 
stand, such a one could surely not have provided an adequate 
machinery for the limitless variety of human behaviour. Re- 
search today is no little concerned with an attack on the 
meaning of cortical structure, in the hope that it may have a 
simpler explanation than at present appears. It is possible 
that parallels may eventually be found in electronic ‘* mock- 
ups”, for certainly scrutiny with the microscope has so far 
failed to indicate a meaning. Possibly the new quantitative 
survey of cell population in different areas being undertaken 
by J. Z. Young at University College, London, may be sug- 
gestive. But it may be that the structural differences between 
various cortical areas are not so great or so important as was 
once forecast (see Lashley & Clark, 1946). By using micro- 
electrodes it has been shown that the production of the 


potential-pattern of the electroencephalograph seems to be a 
function of the whole thickness of the cortex and not of any 
one single layer. It differs, so far as we yet know, not so 
much in kind as in intensity in different regions. 

Perhaps we have been too “cortically minded”, have 
thought too much of, and have searched too readily among, 
cortical structures during the last decades, to the detriment 
of our understanding of subcortical and brain-stem mechan- 
isms. Have we not assumed too readily that these last were 
capable of only the crudest synthesis, and were we not wrong 
in thinking so? It seems to me that much of the immediate 
future of neurophysiology will centre on the correlations 
between the higher and lower levels of Jacksonian integration, 
and that the lower levels have already won greater respect than 
they used to have. Changing views about the supreme im- 
portance of the cortex might be illustrated by the motor 
area. 

Some of the difficulties that beset the clinician in corre- 
lating his bedside observations with the laboratory findings 
of the neurophysiologist arise from the fact that the latter is 
much more concerned with, and much more interested in, 
the cortex of apes, monkeys and the lower animals than he is 
in man’s. The physiologist appears to be more impressed 
by a chart such as the famous diagram of Griinbaum & Sher- 
rington (1901) of the orang-utang’s stimulable cortex than he 
is by Penfield’s topographical charts from 200 human beings 
(see Penfield & Erickson, 1941). Perhaps I exaggerate if I say 
that since Penfield’s charts are not identical with Griinbaum & 
Sherrington’s in the matter of a separate discrete secondary 
pre-motor area for eye-turning, then so much the worse for 
Penfield ! But the enquirer must be warned of the differences 
in outlook between the pure physiologist and the neurologist. 
Each studies the creatures which most readily lend themselves 
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to observation—sub-human on the one hand, human on the 
other. It is difficult to be unbiased in these matters, but it 
seems to be strikingly true that the clinician is more ready to 
learn from all sources than is the physiologist, who would do 
himself no harm by now and again checking his results against 
roughly comparable results due to disease in man. Much 
animal experiment is only roughly transferable to man ; struc- 
tures gain in importance as the scale is ascended—compare 
the crippling effect of total excisions of motor areas in the 
chimpanzee with similar removals in the cat. But the labor- 
atory worker plays the laboratory game according to the 
conventions of his fellows and is instructed not to show 
interest in “‘ applied physiology ”, which is for some reason a 
debased activity (see Fulton, 1949a). But we may properly 
ask whether “ pure ” physiology exists and whether it is not 
always “‘ applied.” 


2. Motor Cortex 


The motor cortex represents movements, fragments greater 
or smaller of a useful action, rather than muscles (as Walshe, 
upholding the doctrines of Jackson and Sherrington, has 
repeatedly said in his scholarly reviews of motor function). 
Some have thought that refinements in liminal stimulating 
currents elicited single muscle twitches ; and there is no real 
reason why this should not be so. The suggestion would 
perhaps seem less shocking if the muscles had never been 
named and the experimenter saw a twitch in a portion of a 
complicated muscle mass. Certainly both animal and human 
behaviour is a matter of co-ordinated movement of large 
muscle masses, innervated presumably by hundreds or thous- 
ands of motor cells. 

We are as far off as we were 300 years ago from knowing 
how the brain uses the motor cortex. The beautiful researches 
of Sherrington with Graham Brown, and with Leyton’, had 
established finally not only the topographical lay-out of the 
motor cortex but also its essentially pre-central situation (see 
Leyton & Sherrington, 1917; Griinbaum & Sherrington, 
1901; Brown & Sherrington, 1912). But these researches 
showed that the motor cortex was not like a pianoforte where 
pressure on one key invariably produces the same note. It 
was a somewhat refractory piece of living nervous tissue which 
on the whole gave such and such a result at any given point 
but which was subject to slight variation—variations that 
became more apparent the longer the experiment lasted. The 
anterior edge of the excitable motor cortex seemed to wax 
and wane, becoming gradually more extended as “ facilita- 
tion” developed. Every neurosurgeon knows how true this 


_ is of the human motor area. Sherrington had shown also 


that the responses might be reversed, that from a given stimu- 
lated spot extension might be replaced by flexion. By varying 
the parameters of stimulation, more recent explorations have 
carried knowledge of “ reversal”? and “‘ deviation” of re- 
sponse much further. Fulton (1949b) has shown that a change 
of wave shape and intensity of the cortical stimulus alters 
the motor response in a limb even though the electrode is not 
moved. Innovations in the kinds of electrical stimuli applied 
to the cortex are opening up new fields because not only are 
the motor results different from those obtained by classical 
faradic methods but silent areas are not so unresponsive as 
they were to older techniques. This matter has been carried 


2 A. S. F. Leyton was earlier known as Griinbaum; earlier publications 
therefore appeared under the latter name.—Eb. 
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further by Liddell & Phillips (Festschrift fir C. & O. Vogt, 
in the press) who have obtained by square waves 
of excitation single ‘flick’ responses in the limbs that 
vary interestingly in their incidence with the intensity of the 
stimulus almost regardless of the position of the electrode. 
The importance of these newer stimulatory methods is that 
they permit of more intelligible surveys of the motor cortex 
than were possible in the days when increase in intensity 
of the faradic current then employed resulted inevitably 
in a violent epileptic fit that rendered further observation 
nugatory. 

The recently published researches of Denny-Brown & Bot- 
terell (1948) bring emendations too, the most important being 
that partial excisions of Brodmann’s area 4 depress all motor 
behaviour in the contralateral limbs and that incomplete 
excisions, although affecting one body segment more 
severely than another, do in fact depress all the opposite side. 
This view is supported by Lashley’s observations. Lashley 
holds that the motor areas are “‘ more concerned with the 
maintenance of excitability and the regulation of postural 
reflexes than with the excitation and control of finely inte- 
grated movements ”’ (Lashley, 1924). Certainly excitation in 
man never, in my own experience or in the wider experience 
of Wilder Penfield, has caused anything more than a fragment 
of a recognizably useful movement, something that could be 
imagined as a bit of a skilled movement. But more often 
the abrupt twitches are no more than caricatures of anything 
that a man normally does with his limbs. Denny-Brown & 
Botterell (1948) found that stimulation of the motor cortex 
abutting on the central sulcus evoked more localized effects in 
distal joints than were obtained from stimulation of the 
anterior parts of that area, which seemed to be more concerned 
with postural movements of the proximal joints. The highest 
digital skills were most posterior. But the whole function of 
area 4 was less specific than has been so far taught. Spas- 
ticity developed after all excisions of the motor area. This 
vindicates the claims put forward by Walshe in several papers 
(Walshe, 1944, 1947), for he was unable to reconcile clinical 
observation with certain experimental findings of Fulton. 
The permanent flaccidity reported by Fulton & Kennard 
(1934) after excision of area 4, and spasticity after excision 
of area 6, was not confirmed by Denny-Brown & Botterell 
(1948). The flaccidity said by Tower (1944) to result from 
section of the pyramids remains for the moment a mystery. 
Flaccidity does actually occur for a time after complete motor 
excisions but Denny-Brown & Boiterell (1948) attribute it to 
** pyramidal shock ”; which does not persist indefinitely. It 
is prevented or shortened in duration if parcels of Betz cells 
are left behind during the excisions. Spasticity is held to be 
a disorder of the intimately associated neurones connecting 
the motor area to the mesencephalic and bulbar (tectal) 
mechanisms. It is this disturbance which induces the most 
characteristic features of hemiplegic spasticity. Denny- 
Brown & Botterell (1948) conclude that “... area 4 acts 
as a potentiator and integrator of movement more directly 
related to the thalamus and the pontospinal mechanism than 
to the remainder of the cortex.”” When we read this conclu- 
sion we may recall Hughlings Jackson’s cautious belief that 
certain convolutions are only more concerned with movement 
than others—the monopoly was not absolute. And experi- 
ments clearly show that far more movements are obtainable 
from the motor area than elsewhere, but in some circumstances 
movements have in fact been evoked from most of the 
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convolutions (see the work of Penfield, Dusser de Barenne, 
and others). Area 4 in man is said by Lassek (1948) to contain 
about 34,000 Betz cells; these are more numerous at the 
mesial end of the motor area, i.e., the leg area. The signific- 
ance of this particular distribution is puzzling. In numerical 
contrast the pyramidal tract at the level of the medullary pyra- 
mid contains roughly 1 million fibres, of which some 40 % are 
non-medullated, and great numbers are very fine indeed. The 
number of large fibres such as would furnish a fast-conducting 
system is roughly the same as the number of cortical Betz 
cells. The origin and purpose of the slow-conducting fine 
fibres are not known; some may be autonomic. But it is 
quite certain that the pyramidal tract must contain great 
numbers of fibres from sources other than the Betz cells. At 
the moment all available evidence (e.g., cord degeneration 
studies after decortication in animals and after hemispherec- 
tomy in man) indicates that all the pyramidal fibres spring 
from the cortex. The histological sections of the cord after 
cortical excisions (Leyton & Sherrington, 1917) showed fewer 
degenerated axons than would have been expected and more- 
over that they were scattered in a random fashion in the tract. 
There seems to be no authority for Foerster’s diagram (1927) 
of a neatly laminated pyramidal tract, with the short distance 
axons nearest the central grey matter for convenience of 
access. It was a pretty picture, but it was a piece of artistic 
imagination—but then Foerster was a highly imaginative 
man. 


3. Physiological Neuronography and Suppressor Areas 


The discovery by Dusser de Barenne that a piece of filter 
paper 3-4 mm. square soaked in a saturated solution of 
strychnine sulphate was a powerful and long-lasting stimu- 
lator of cell bodies, but not of axons, provided the experi- 
mental physiologist with a new laboratory tool (Dusser de 
Barenne, 1933). In fact the discovery of different kinds of 
both electrical and of chemical stimulation has caused some 
formerly “‘ silent ” areas to yield information. The results of 
strychnine stimulations such as these could be used in two 
ways. It could be a method of direct observation, such as 
by application to an animal’s cortical sensory area in topo- 
graphical sequence, with watch kept on the body segment in 
which the stimulatory effects (usually unpleasant) were 
evidently experienced. Or it could be used in combination 
with electronic pick-ups to discover the interrelationships of 
cortical areas. By this means many of the fibre connexions 
known by anatomical dissection were discovered to be what 
they seemed—bundles of functional association or perhaps 
inter-cortical projection fibres. It has proved its importance 
by verifying the direction in which the nervous impulses 
passed, a fact on which pure dissection could pronounce no 
judgement. It has been possible to do a good deal more 
than that by quickly identifying the relationships between 
cortex and thalamus and hypothalamus. In the main it 
verifies the painstaking and beautiful experimental anatomical 
studies of Le Gros Clark and of Earl Walker (see, for example, 
Le Gros Clark, 1932a, 1932b; Walker, 1938). This work 
lies along the lines already mentioned, a retreat from the study 
of areal differences in the cortex to that of cortical linkages 
with deeper structures. But the other point just mentioned 
stands out very clearly: the previously “ silent ’’ areas are 
now stimulable and the effects of stimulation can be picked 
up by electronic recorders. 
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FIG. 2. McCULLOCH’S MAP OF SUPPRESSOR STRIPS 
AND HIS ANALYSIS OF CORTICAL INTER-RELA- 
TIONS 7 


ce 
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By courtesy of Dr McCulloch 


Map indicates areas of sensory and adjacent cortex, distinguishable 
by physiological neuronography, in chimpanzee (Pan satyrus). 
Below are diagrams indicating maximal axonal field disclosed by 
repeated strychninizations in area marked A. Horizontal dashes 
indicate suppression of electrical activity ; Y indicates area fired ; 
ce refers to central sulcus ; double vertical lines indicate anterior 
and posterior borders of sensory cortex. (Reproduction of fig. 91b, 
in The precentral motor cortex. See McCulloch, 1944.) 


Amongst the most interesting and unexpected of these 
results has been the discovery by Dusser de Barenne & Mc- 
Culloch (1934) of suppressor areas, work extended by those 
observers, by Bailey and by Garol. Four suppressor strips 
are now known, two frontal and two parietal (see fig. 2). mak- 
ing five in all, including Brodmann’s area 24 discussed below. 
Strychninization of these strips leads to the extinction of 
spontaneous electrical rhythms in the cortex and renders the 
motor area silent to stimulation; tendon reflexes may be 
temporarily abolished. The effects may not come about for 
20 minutes and may last as long or longer. Garol & Bucy 
(1944) found that stimulation of strip 4S leads to motor relaxa- 
tion in the contralateral limbs in man. The part played by 
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these contributory cortical areas in the normal synthesis of 
behaviour is neither known nor easily foreseen. Probably 
nothing exactly like the suppression that can be obtained 
experimentally actually occurs in health. But it is well 
enough known that brain activities must be a balance of 
activation and inhibitions. It is presumed that the suppressor 
strips must be part of the inhibitory system. Each suppressor 
area is associated with a major functional subdivision of the 
cortex (see fig. 2): area 8 with the associative activity of the 
frontal pole, area 4S with motor control, suppressor area 2 
with sensation, and area 19 with vision. McCulloch (1944) 
has shown that all have connexions with the caudate nucleus 
and some parts of the corpus striatum, and these structures 
are supposed to block thalamic impulses from reaching the 
cortex. Ritchie Russell (1947) has suggested that cortical in- 
juries that coincide with these strips are more likely to produce 
fits than those in other parts of the cortex. 


4. Cortex and Autonomic Functions 


Another important suppressor area appears to be Brod- 
mann’s area 24 or the cingulate gyrus. Long considered to 
be part of the rhinencephalon and olfactory system, Le Gros 
Clark (1948) and von Economo & Koskinas (1925) see in it 
a highly important vegetative centre. Pupillary dilatation, 
pilo-erection, vagal slowing of the heart, and respiratory 
slowing and arrest for as long as 25 sec. have been observed 
on stimulation of different parts of the cingulate gyrus. It 
appears also to be a secondary motor area, since tonic bi- 
lateral movements of the limbs have also been observed to 
follow stimulation. Strychninization causes widespread and 
deep suppression of electrical activity in the rest of the cortex, 
a suppression mediated, according to McCulloch (1944), by 
the caudate nucleus. Ablation of the cingulate gyrus leads 
to considerable change in personality in monkeys—dis- 
appearance of shyness and hostility, and a concomitant lack 
of social sense so that the monkey will walk on its fellows or 
take food from them without expecting reprisals. How far 
any of these functions are applicable to man is not known but 
probably its dominance in all directions is less pronounced 
than in the macaque. Confirmation, however, is required. 

Another important autonomic area lies on the orbital sur- 
face of the frontal lobe, lateral to the olfactory tract but close 
to its lateral root. This is Brodmann’s area 13. Stimulation 
of this area was found long ago by W. G. Spencer (1894) to 
lead to respiratory arrest. Lately this area has been much 
studied by Bailey & Sweet (1940), and by Livingston er al. 
(1948). Stimulation of a corresponding area (which is 
perhaps area 47) has been observed to lead to respiratory 
arrest and a slow moderate rise in blood-pressure. Strych- 
ninization of this area has been shown to cause firing of cer- 
tain of the hypothalamic nuclei, paraventricular and posterior 
(Warren McCulloch, Bailey and Ward) (see fig. 3). Another 
interesting observation has been that prolonged faradization 
of this area in the cat caused ischaemia of the renal cortex 
with a shunt of blood-flow similar to that discovered by Trueta 
et al. (1947) at Oxford. Vasodilatation of the extremities 
generally followed excision of these areas in monkeys but also 
rendered them restless and over-active (Livingston ef al. 
1948). Autonomic reactions such as pilo-erection were 
recorded by Fulton and his co-workers from the motor area 
or its immediate environs. Connexions with the hypothala- 
mus are probably weakly and thinly sown in the cortex ;_ the 


337 


FIG. 3. McCULLOCH’S DIAGRAM OF REVERBERA- 
TIONS IN HYPOTHALAMIC NUCLEI FROM STIMU- 
LATION OF THE ORBITAL FRONTAL CORTEX 


By courtesy of Dr McCulloch 


main concentrations so far found have been those mentioned 
on the orbital surfaces and in the cingulate gyrus. Bucy & 
Pribram (1943) have recorded a case of localized sweating 
from a glioma affecting area 44. 


5. Parietal-Temporal Fields 


It has been said that the anatomist of 40 years ago had high 
hopes that clinician and neuropathologist between them would 
be able to substantiate the functional individuality of a great 
number of histologically different areas. Electrical stimula- 
tion of the brain in animals and later in man, although it gave 
fascinating results, accounted when all was said and done 
for a surprisingly small portion of the total cortical area. 
Vast tracts remained which were silent to stimulation. It was 
in these regions that the clinician might hopefully be expected 
to discover a coherent description of function from human 
beings able to give an account of their subjective experiences. 
This proved to be true of certain regions, notably those con- 
cerned with language and sensation. 

An example already existed from pre-stimulation days, 
namely, Broca’s use of Dax’s discovery that dysphasia re- 
quired usually a left-sided lesion. Broca selected the pos- 
terior end of the third left frontal convolution as the area 
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concerned with language. He chose this because Dax had 
shown that the lesion producing dysphasia must be left- 
sided ; Broca chose the third frontal convolution because this 
lay nearest to the orbital surface of the frontal lobe, 4.e., 
nearest to the area in which his passionate and vitupera- 
tive senior colleague Bouillaud said that speech lay (on both 
sides) ; and he chose the posterior part because that area was 
softened in his famous case “Tan Tan”. But in “ Tan 
Tan ” there was also softening in the whole middle cerebral 
territory, including the upper and middle temporal, pre- 
central and post-central, and lower parietal convolutions, as 
Souques (1928) pointed out. It is not surprising that every 
kind of observation has failed to discover the real relationship 
of Broca’s area to speech or even to certify with finality what 
part in speech the cortex of that area plays. It is quite clear 
that Broca’s area was originally taken much too seriously ; 
Broca’s own observations were trivial. It is little more than 
the oddest of chances that the third left frontal convolution 
has anything to do with language. Broca knew nothing of 
its proximity to the not yet discovered face-head motor area. 

Despite the labours of Sir Henry Head, Pierre Marie, 
Henschen, Wernicke, and others it cannot be said that we are 
much nearer an understanding of the physiological and corti- 
cal anatomical substratum of speech than we were many years 
ago. Stimulation of Broca’s area in man may cause move- 
ments of the larynx and Penfield often produced crude 
vocalization without words by stimulation in the cortical head 
area, i.e., roughly in the posterior end of Broca’s area. 
Stimulation in the pre-central area, but especially in the 
superior temporal and angular gyri, may lead to arrest of 
speech (Jefferson, 1935; Robb, 1948). Penfield’s and my 
own excisions of Broca’s area, with care to avoid deep under- 
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cuts in the white matter, have led at most to nothing more 
than transient aphasia. 

The means by which our wordless sensa are turned into 
speech completely eludes us. Some, like myself, feel sure that 
the precursors of speech must surely be present in species 
lower than man ; there are broad hints of this in anthropoids. 
It seems that an entirely new approach is required if we are 
to advance further. So far a new way has not been found. 
We are left with the belief that destruction of the angular 
gyrus leads to much more profound disturbances of ideation 
and language than do lesions elsewhere, and that they wreck 
mental processes more subtly than do severe frontal lesions. 
But physiology has as yet no new clarification of the under- 
lying mechanisms to offer. 

On the other hand, the somatotopic plan of the human post- 
central sensory area has advanced far since the first stimula- 
tion under local anaesthesia by van Valkenburg (1914) and 
by Cushing (1909). Thermionic recording from the post- 
central gyrus of animals (Bard, 1938) when sensory stimuli 
were applied to body and limbs has brought information of 
that area in these animals almost up to the level of our know- 
ledge of it in man. It is interesting to note that local injec- 
tions of strychnine into parts of the optic thalamus cause pain 
and paraesthesia in the animal very suggestive of Déjerine & 
Roussy’s thalamic syndrome (1906). A more important dis- 
covery, unparalleled in the laboratory, has been the illumi- 
nating demonstration of the linkage between spatial orienta- 
tion and the parietal cortex of both sides. A number of first- 
rate observations have been made on this type of agnosia by 
Holmes, Riddoch, Russell Brain, Critchley and Purdon 
Martin. The latter in particular has considered that man’s 
spatial orientation depends on the lower parietal field. 
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Lesions in the parietal area have been shown to produce not 
only a loss of the power to find one’s way about, even in the 
familiar purlieus of one’s own house, but a loss of power to 
conceive space in even two dimensions. It becomes impos- 
sible to draw a plan of a house ; for instance, the kitchen may 
be depicted as a separate disconnected object in the garden. 
The same lack of orientation holds for dressing if the plan of 
articles of clothing can no longer be perceived. Concurrently 
may be seen a loss of recognition of half the body as a personal 
property, as Purdon Martin (1949) illustrated. It is in such 
ways as these, as in the visual field analysis of occipital lesions, 
that the clinician has made contributions that could not have 
come either from experiments on animals or from purely 
histological studies. The map of cerebral function recently 
devised by Penfield (fig. 4) lacks reference to man’s recognition 
of his personal orientation but otherwise is interesting. 


6. Levels of Consciousness 


The concept, that awareness of surroundings is a primitive 
defence mechanism in a wide biological sense and has a brain- 
stem location rather than a purely cortical one, was put for- 
ward by the present writer (Jefferson, 1943) in relation to con- 
cussion. This was not a complete innovation because Fulton 
and Bailey, J. C. White, and Penfield had produced evidence 
of extinction of consciousness by lesions in the region of the 
third ventricle. Cairns et al. (1941) had also described a 
state of “ akinetic mutism” in a girl with a congenital 
pituitary cyst. None the less the notion of low-level location 
for consciousness seemed to shock the too “ cortically 
minded”. Clinical observation has, however, done nothing 
but confirm the view and it is doubtful indeed whether any 
cortical lesion can cause unconsciousness except by driving 
down to at least thalamic levels, as Penfield and Jasper have 
contended. Again, no one who has watched a clot in the pos- 
terior fossa causing a patient to go through exactly the same 
stages of increasing stupor as that caused by middle menin- 
geal bleeding can fail to be impressed by the sensitivity of the 
brain-stem. This sensitivity shows itself not so much by 
alteration in the medullary vasomotor centre and respiratory 
centres but in extinction of consciousness, and that with 
normal or atmospheric pressure in the ventricles (Jefferson & 
Johnson, in press). The relevant area seems to be the upper 
pons and lower mid-brain, presumably by some suppression of 
afferents or effect on the upper brain-stem. In going to 
sleep, alterations in electrical rhythms are first seen in the 
thalamus and below, last of all in the cortex. 

Bound up with these functions must be the integrative 
action of the thalamic reticular system and its relations with 
’ the brain-stem reticular systems recently disclosed by Jasper 
(1949). It is well known that cortical responses can be picked 
up in very circumscribed areas on stimulation of the dorso- 
medial nucleus of the thalamus, thus verifying physiologically 
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the connecting fibres discovered by Le Gros Clark by ana- 
tomical methods of research. Exploration of the thalamus 
by stimulation along a fine insulated needle reveals a circum- 
scribed point (which can be reached from several directions 
with the same result) at which control of the normal sym- 
metrical cortical rhythms can be achieved. This area appears 
to be in the inter-laminar thalamic areas. It was known that 
the thalamus had a rhythm of its own of 8-12 per sec. waves, 
similar to the cortex, and some had thought that it was these 
thalamic rhythms which drove the cortex. Jasper, and Denis 
Williams working independently, did not accept this view ; 
Williams’ recent thalamograms confirm his belief (see Wil- 
liams & Parsons-Smith, 1949). Jasper’s experiments proved 
that the waves and, equally, bursts of activity, are not exactly 
synchronous in thalamus and cortex, though they could 
sometimes be in step. Stimulation of the thalamic reticular 
system caused a sudden stop of responsiveness in the freely 
moving conscious animal, suggesting an arrest of awareness 
as in petit mal. Powerful stimulation in the thalamus would 
cause a generalized fit. The important point is that stimula- 
tion of the thalamic reticular system had a wide-spread 
general effect on the animal’s behaviour without affecting 
postural reflexes. After-discharge with slow spike and wave 
form was common. Magoun and his colleagues have 
brought forward evidence of the relationship between the 
reticular portion of the brain-stem and cerebral activity. 
Jasper (1949) concludes that there is in the thalamus a regu- 
lating mechanism “ involving thalamic and other brain stem 
structures . . . controlling the form and rhythm of the back- 
ground of cortical activity upon which afferent impulses must 
act, and regulating local and generalized excitatory states of 
the cortex as a whole.” He believes that the thalamic reticu- 
lar system is the most important item in these mechanisms. 
Whether these integrative actions will be confirmed by other 
writers and especially by thalamic stimulation in man remains 
to be seen. 

These remarks on subcortical functions and their possible 
relationships to cortical control have been inserted in proof 
of something said in earlier passages : that we are in process 
of searching for some general scheme, however vague and un- 
certain its details might be, of the general plan of integration 
of the brain as an acting whole. My purpose has also been 
to show that the modern exploration of the cortex is deeply 
concerned with the physiological connexions of cortical areas 
to deeper structures. The search will be carried on in a verti- 
cal direction rather than on the plane surfaces of the cortical 
cartographers of 40 years ago. I do not intend to suggest 
that the cortical areas for long so well known are unimportant 
but that the integration is carried out not only by inter- 
cortical connexions but also by a multitude of “* feed-backs ” 
to the deeper structures of the brain, and that the physiological 
state of the cortex depends on the state of subcortical struc- 
tures. 
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If the comparative anatomist were asked which parts of the 
cerebrum are to be regarded as the most primitive and archaic 
and which the most advanced and recently acquired (in the 
evolutionary sense), he would point to the hypothalamus and 
to the neopallial component of the cerebral cortex, respect- 
ively. The hypothalamus comprises a relatively well- 
developed part of the forebrain in all vertebrates, from the 
lowest to the highest and, indeed, shows but little change in 
its nuclear content and differentiation throughout an ex- 
tensive comparative series which includes every level of 
mammalian development and even some of the submam- 
malian vertebrates. The neopallial cortex, however, is 
commonly believed to have no representation in submam- 
malian vertebrates, and, as is well recognized, undergoes a 
progressive elaboration in the evolutionary scale of the 
mammals until, in man, it achieves the acme of its develop- 
ment. This broad contrast, so apparent in comparative 
anatomical studies, is equally well reflected in physiological 
studies. On the one hand, the’ hypothalamus has been 
demonstrated to contain neural mechanisms intimately 
concerned with the regulation of autonomic functions and 
basic metabolic activities. On the other, the cortex provides 
the basis for such highly integrated functions as those con- 
cerned with sensory discrimination and the voluntary control 
of movement. It has, of course, been long accepted that 
these contrasting aspects of cerebral function are by no 
means wholly independent of each other. But it is probably 
fair to say that for many years neurologists have tended to 
assume that, within the organization of the cerebrum as a 
whole, these functions have become segregated to the extent 
that functional interrelationships between them occur pre- 
dominantly at lower levels. 

Undoubtedly one of the outstanding features of the study 
of brain functions during recent years is the demonstration 
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that the interaction of cortical and hypothalamic functions 
is much more direct than had been supposed. For example, 
impulses from important centres in the hypothalamus can be 
directly projected, through monosynaptic relays, to specific 
areas of the cortex, while electrical stimulation of these 
specific areas of the cortex can be shown to affect autonomic 
activities through the medium of the hypothalamus. Apart, 
however, from the evidence of specific relationships between 
hypothalamic nuclei and cortical areas, there is also evidence 
that the hypothalamus may profoundly influence the activity 
of the cortex as a whole. Thus the spontaneous rhythmic 
electrical activity of widespread areas of the cerebral cortex 
may be modified or abolished by appropriate lesions in the 
hypothalamus (Obrador, 1943}, while electrical stimulation 
of the hypothalamus may accentuate cortical potentials 
(Grinker & Serota, 1938). It now appears certain that the 
hypothalamus influences the cerebral cortex through the 
intermediary of certain principal nuclei of the thalamus 
which project on to focal areas of the cortex. In recent years 
it has also been shown that other elements of the thalamus, 
represented by the intralaminar and mid-line nuclei, have a dif- 
fuse projection by means of which the rhythmic activity of ex- 
tensive areas of the cortex may be controlled and integrated ; 
this raises the interesting question whether these elements 
may perhaps also serve to relay hypothalamic impulses of a 
more generalized type. 

In any case, it is clearly a matter of some importance to 
determine to what extent cortical functions, whether expressed 
in focal responses or in total patterns of rhythmic activity, 
may be ultimately determined, or at least influenced, by 
activation from primarily hypothalamic sources, and it is 
partly for this reason that more and more attention has been 
focused in recent years on the precise details of cortico- 
hypothalamic fibre connexions. In this short review, we 
are concerned to give a précis of our present knowledge of 
these connexions and to indicate the methods which may be 
used to elucidate them in still further detail. 


1. Afferent Hypothalamo-Cortical Connexions 


Apart from the possibility of diffuse and indirect ascending 
connexions, through which impulses from the hypothalamus 
may eventually be relayed to the neopallial cortex, there are 
now known to be two main relay centres in the thalamus 
whereby such impulses are focused directly on to specific 

“cortical areas. These centres are the anterior nucleus and 
the dorsomedial nucleus. 


a. Anterior Nucleus 


The anterior nucleus of the thalamus in lower mammals 
can be readily subdivided into three quite distinct elements, 
the anterodorsal, anteroventral and anteromedial nuclei, and 
the earlier evidence that these three elements project on to 
specifically different areas of the so-called limbic cortex has 
now been confirmed in considerable detail by Rose & Woolsey 
(1948). In the higher primates, including man, the antero- 
medial element has undergone retrogression, and the main 
element is the anteroventral. This well-defined group of 
cells is sufficiently large in the human brain to form a con- 
spicuous eminence—the “‘ anterior tubercle ”—on the upper 
surface of the thalamus, which every student sees for himself 
when he first dissects a brain. 
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The anteromedial element of the anterior nucleus is con- 
nected with the anterior limbic region (area 24),! the antero- 
ventral element sends its fibres to the posterior limbic region, 
at least mainly to area 23, while the smaller anterodorsal 
element projects still further back to the retrosplenial region 
of the cortex. In the human brain the main element of the 
anterior nucleus probably sends some fibres to area 24 (as 
well as to area 23), and it may be, therefore, that it represents 
a mergence of the anteroventral nucleus with remnants of the 
anteromedial element of lower mammals. Since the anterior 
nucleus of the thalamus is known to receive its afferent im- 
pulses by way of the mamillo-thalamic tract (bundle of 
Vicq D’Azyr) which, again, takes origin from the mamillary 
body (mainly the medial mamillary nucleus), it evidently 
serves as a simple relay whereby the mamillary component 
of the hypothalamus acquires a cortical representation. The 
significance of this very well-defined projection system is by 
no means certain. For many years it has been ignored and 
forgotten, on the assumption that it was an unimportant relic 
of the “rhinencephalon”. Until quite recently, indeed, 
standard textbooks have mistakenly included the whole of the 
limbic cortex, as well as the mamillary body, the bundle of 
Vicq D’Azyr and the anterior thalamic nucleus, in the “ rhinen- 
cephalon”’. It is clear that the term “* rhinencephalon ” has 
led to very serious misconceptions, and it should now be 
redefined. The reason for attributing olfactory functions 
to this system was simply that the mamillary body is the 
terminal station of the fornix system which has its main 
origin in the hippocampus, and the latter had come to be 
regarded as “ olfactory cortex”. In recent years, however, 
increasing doubt has been thrown on this traditional con- 
ception, and the critical review by Brodal (1947), as well as 
the more precise definition of the olfactory pathways and 
centres in the rabbit (Le Gros Clark & M. Meyer, 1947) and 
monkey (M. Meyer & Allison, 1949), has made it clear that 
this view can no longer be seriously maintained. 

This being so, it now becomes a matter of the greatest 
importance to elucidate the real functional significance of the 
hippocampus. Unfortunately, little is known of the details 
of its afferent connexions, except that at least the majority of. 
them come from the posterior piriform cortex and from the 
cortex of the limbic region (either directly or by way of the 
cingulum). This latter connexion provides anatomical evi- 
dence for the supposition that the hippocampus and the 
fornix system form part of a circuit which perhaps maintains 
a continuous cycle of functional relationship between the 
hypothalamus and the neopallial cortex. This circuit, it 
seems, would be made up as follows: hippocampus——> 
fornix——>mamillary body——anterior nucleus—~limbic 
cortex——>cingulum——>hippocampus. It is by no means, 
however, a closed circuit. For example, although the 
mamillary body is mainly served in its afferent connexions 
by the fornix and hippocampus, its cells may also be influenced 
through ascending fibres which are present in the mamillary 
peduncle (Ibafiez, 1938) and probably have their origin in 
the ventral tegmental nucleus of the midbrain (Fox, 1941); 
in addition the cells are almost certainly influenced by im- 
pulses from adjacent parts of the hypothalamus, and also by 
corticofugal fibres derived (at least in part) from area 6 of 
the frontal lobe (vide infra). Again, impulses from the 


_ + Except where otherwise stated, the numbers refer to the areas of the cortex 
in Brodmann’s notation (cf. fig. 1 in article by Jefferson, p. 334).—Eb. 


anterior nucleus of the thalamus which arrive at the limbic 
cortex may presumably be influenced there by the activity of 
other areas of the cortex. Nevertheless, the circuit appears 
to be exceedingly well defined anatomically and it is all the 
more remarkable, therefore, that its function should still 
remain so obscure. Possibly it plays a part in maintaining 
neopallial activity (either by activation or inhibition) at a 
level necessary for the manifestation of normal cortical 
functions during waking life. In this connexion, it is worth 
bearing in mind that the cingulate gyrus of the limbic cortex 
forms one of the “ suppressor areas ” and, like all the other 
suppressor areas of the cerebral cortex, pours efferent associa- 
tion fibres into the mysterious area 32 which A. Meyer & 
McLardy (1949) have referred to as a nodal point of con- 
siderable physiological activity between cortex and sub- 
cortical basal ganglia. That it has some concern with 
cortical activities underlying rather complex psychological 
processes is suggested by the few observations which have so 
far been made on the clinical effects of interference with some 
parts of the circuit (see, for example, Griinthal’s report of a 
case with circumscribed destruction of the corpora mamil- 
laria, 1939). On the other hand, so far as physiological 
responses of a simple type are concerned, experimental in- 
vestigations involving the circuit in animals have so far led 
to little result, apart from the fact that stimulation of the 
anterior limbic area has been shown to lead to autonomic 
and motor phenomena (Smith, 1945; Ward, 1948). Sigrist 
(1945), who made a careful study in Hess’s laboratory of the 
effect of stimulation of the mamillo-thalamic tract in the 
cat, was forced to conclude that there is no definite physio- 
logical response which can be related to it (“ . . . derselbe 
muss daher fiir den Tierversuch als ‘ stumme Zone ’ angesehen 
werden ”’). 

It is of some interest to note that the hippocampal circuit 
referred to above is characteristic of the mammalian brain ; 
it appears to have no representation in the reptilian brain. 
Thus, in spite of statements which have sometimes been made 
to the contrary, there is nothing in the reptilian brain which 
corresponds to the medial mamillary nucleus, the mamillo- 
thalamic tract, or the anterior nucleus of the thalamus (see 
Ariéns Kappers’ study of the mammalian homologues of the 
dorsal thalamic nuclei of reptiles, 1942). It follows that the 
functions subserved by the circuit must have a relation to 
forms of cerebral activity which are not to be found in any 
vertebrates other than mammals. In other words, it is 
hardly likely to be concerned with physiological responses of 
an elementary character. 


b. Dorsomedial Nucleus 


We may now briefly refer to the other main element of 
the thalamus concerned with the relay to the rieopallial 
cortex of impulses originating in the hypothalamus, viz., the 
dorsomedial nucleus (medial nucleus of human anatomical 
terminology). The fact that this nucleus projects mainly on 
to the granular areas of the frontal lobe has now been amply 
confirmed by many investigators, and the relation of different 
sectors of the nucleus to specific cortical areas has been 
studied in great detail in leucotomized human brains by A. 
Meyer, Beck & McLardy (1947). These authors have shown, 
inter alia, that the medial portion of the dorsomedial nucleus 
(which is in most immediate relation to the periventricular 
system of fibres in the wall of the third ventricle) projects on 
to the orbital cortex, while the main lateral part sends fibres 
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to areas on the convexity of the frontal lobe. That these 
fibre connexions with the cortex serve to relay hypothalamic 
impulses was initially inferred from anatomical evidence 
(not entirely satisfactory) that the hypothalamus is linked 
with the dorsomedial nucleus by the periventricular system 
of fibres which ascend close to the wall of the third ventricle. 
This has now received confirmation from the electro-physio- 
logical studies of Murphy & Gellhorn (1945), who were able 
to demonstrate characteristic changes in electrical potentials 
in the dorsomedial nucleus following strychninization of the 
posterior hypothalamus. Incidentally, they adduced evi- 
dence that impulses may also pass in the opposite direction 
—from the dorsomedial nucleus to the hypothalamus. Thus, 
since it has been well established on anatomical evidence that 
cortico-thalamic fibres connect the frontal areas with the 
dorsomedial nucleus, it is evident that hypothalamic activi- 
ties may be indirectly influenced by the cerebral cortex 
through this pathway. 

The nature of the impulses which are conveyed from the 
hypothalamus to the frontal cortex is not known, but evidence 
has accrued from the study of leucotomy cases that interrup- 
tion of the projection fibre system from the dorsomedial 
nucleus can be to some degree correlated with the personality 
changes observed after this operation (see, in particular, the 
careful studies of A. Meyer & McLardy, 1949). It has also 
been reported by Spiegel et al. (1947) that bilateral lesions 
made surgically in the dorsomedial nuclei of the thalamus 
(as a substitute for frontal leucotomy) produce personality 
changes of a similar type. These observations are in har- 
mony with those made previously on the association of 
mental deterioration with pathological affections involving 
the dorsomedial nuclei and periventricular system (Smyth 
& Stern, 1938), and may also be related to the well-known 
correlation between hypothalamic lesions and gross dis- 
turbances of emotional behaviour (see A. Meyer, 1944). 

The anatomical details of the conducting system repre- 
sented by the hypothalamus——~dorsomedial nucleus—~> 
frontal cortex connexions are now fairly well known so far 
as the thalamo-cortical relationships are concerned. But 
they are still far from complete in regard to the hypothalamo- 
thalamic relationships. As already noted, the work of 
Murphy and Gellhorn indicates that impulses reach the 
dorsomedial nucleus from the posterior hypothalamus, but 
we do not yet know from which particular nuclear elements 
in this region. This is a problem which urgently needs 
elucidation by experimental anatomical methods. 

Like the anterior nucleus, the dorsomedial nucleus of the 
thalamus has no representation in vertebrates other than 
mammals, and on these grounds alone may be presumed to 

‘subserve some of the more elaborate mental processes which 
depend on cortical activity. It appears to be present in all 
grades of mammals, but in primitive mammals the cortical 
area at the frontal pole of the cerebral hemisphere to which 
it projects is relatively very small (see Rose & Woolsey, 1947). 


2. Efferent Cortico-Hypothalamic Connexions 


We now come to a consideration of the anatomical path- 
ways whereby cortical activities are enabled directly to 
influence hypothalamic functions—a problem of particular 
interest, since such pathways presumably form (at least in 
part) the basis for the apparently causal relationship which 
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has been noted to exist between higher mental processes and 
autonomic activities. In recent years the increasing accumu- 
lation of evidence has tended to emphasize the association of 
autonomic functions with certain specific regions of the 
frontal cortex. A review of this evidence also makes it 
apparent that, apart from the cingulate gyrus, there are two 
focal regions of what may be termed “ autonomic repre- 
sentation ” in the frontal lobe, one lying between the motor 
cortex and the frontal granular areas (the “ cortico-auto- 
nomic belt ” of Kennard, 1944), and the other on the orbital 
surface of the frontal lobe. This experimental evidence finds 
some confirmation from the clinical study of leucotomized 
patients, for it has been demonstrated that the more-posteri- 
orly situated cuts in leucotomy (that is to say, involving the 
pre-motor and posterior orbital regions) are likely to be 
followed by autonomic disturbances (A. Meyer & McLardy, 
1949). On the other hand, very few of these undesirable 
effects occur after strictly “ prefrontal cuts ”’. 


a. Fronto-Hypothalamic Connexions 


It has been recognized for some time that indirect pathways 
exist in the brain whereby impulses from the frontal lobe can 
be indirectly relayed to the hypothalamus through the septal 
and pre-optic regions, or the subthalamus. The first demon- 
stration of direct fronto-hypothalamic connexions was made 
by Ward & McCulloch (1947), using the method of physio- 
logical neuronography. These authors mapped out des- 
cending connexions from certain specific areas of the frontal 
cortex (in particular the pre-motor and orbital regions) to cer- 
tain specific nuclei of the hypothalamus, suggesting an elabor- 
ately organized pattern of connexions between these two 
functionally contrasted levels of the brain. By their tech- 
nique, they traced cortico-hypothalamic fibres to the lateral 
and posterior hypothalamic areas, the mamillary body, and 
the supra-optic and paraventricular nuclei. The further 
study of these connexions is now being undertaken by direct 
anatomical methods in the Department of Anatomy at the 
University of Oxford, in order to define with greater certainty 
their precise distribution. These methods involve the abla- 
tion of specific areas of the cortex in macaque monkeys, and 
the study of the resulting terminal degeneration of cortico- 
fugal fibre systems a few days later with Glees’ silver tech- 
nique. The detailed results of these studies will be published 
elsewhere, but it is appropriate to summarize here some of the 
observations in relation to their possible functional implica- 
tions. 

One of the most interesting results of the degeneration 
experiments which we have been carrying out in the monkey 
is the demonstration of quite a massive projection of direct 
cortico-hypothalamic fibres from the postorbital cortex (an 
area practically equivalent to Walker’s area 13), and also 
from the pre-motor cortex (area 6), to the ventromedial 
hypothalamic nucleus. This connexion is bilateral, the 
heterolateral fibres crossing in the rostrum of the corpus 
callosum, and passing through the pre-optic region in close 
association with the descending column of the fornix. It 
also appears probable that on both sides the fibres are finally 
conveyed to their termination by way of the medial forebrain 
bundle. The ventromedial hypothalamic nucleus, it should 
be noted, lies in the pars tuberalis of the hypothalamus, and 
its topographical position (or, at any rate, that of the adjacent 
part of the medial forebrain bundle through which afferent 
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fibres reach it) appears to correspond fairly closely with 
Hess’s “‘ intermediate zone of the hypothalamus ”’, which 
this authority showed to respond to electrical stimulation by 
a complex syndrome of sympathetic discharge (Hess, Briigger 
& Bucher, 1946). A similar effect was noted by Wheatley 
(1944), who correlated the development of a type of ** sham 
rage” with injuries localized to the ventromedial nucleus. 
Also apposite to these observations are those of Sachs, 
Brendler & Fulton (1949) who reported that, following the 
application of strychnine to the posterior orbital cortex, 
pronounced potential changes could be recorded in the region 
of the medial forebrain bundle in the hypothalamus. It is 
interesting to note that some of the autonomic effects which 
follow stimulation of this region of the hypothalamus may 
also be elicited by stimulating those areas from which the 
ventromedial hypothalamic nucleus mainly receives its 
cortical connexions, i.e. the posterior orbital cortex and the 
pre-motor cortex (see, for example, Bailey & Sweet, 1940; 
Delgado & Livingston, 1948; Kennard, 1944). According 
to our experimental anatomical studies, these cortical areas 
also send fibres, either directly or by collaterals, to the anterior 
hypothalamic area, the dorsomedial hypothalamic nucleus, 
and the periventricular arcuate nucleus, but these connexions 
are by no means so numerous as those which reach the 
ventromedial hypothalamic nucleus. 

The demonstration of rather abundant cortical connexions 
with the ventromedial nucleus of the hypothalamus, and the 
physiological evidence that autonomic responses of various 
kinds may be obtained by electrical stimulation in this region, 
suggest that this hypothalamic element represents an im- 
portant focal area for a number of fibre systems concerned 
with the control of autonomic functions. It is therefore of 
some interest to note that, in the human foetal brain, the 
ventromedial nucleus develops precociously and for a time 
appears as a relatively large and very circumscribed group of 
cells (Le Gros Clark, 1938). Later on in foetal development 
its outline becomes more diffuse and thus not so easily 
definable, probably in relation to the increasing complexity 
of its fibre connexions with adjacent regions of the hypo- 


thalamus and with more distant parts of the brain by way of © 


the medial forebrain bundle. 
So far, we have not been able with certainty to demon- 


The cortico-mamillary fibres terminate mainly in the caudal 
part of the main or medial mamillary nucleus, and it seems 
probable that they reach their objective by passing through 
the internal capsule and traversing the subthalamic area. 
The function of this system is not known, for the reason, 
already noted, that nothing is really known of the functional 
significance of the mamillary body. 


c. Limbic Cortex and Hippocampus 


We have made mention of two main efferent systems 
linking the neopallial cortex directly with the hypothalamus. 
Another efferent system, less direct, is of course that repre- 
sented by the limbic cortex and hippocampus to which 
reference has already been made. From our experiments on 
the monkey brain, using the method of terminal degeneration, 
it is clear that efferent fibres extend back from the gyrus 
cinguli (area 24) to the retrosplenial areas of cortex, and there 
is good reason to suppose that these areas in their turn supply 
afferent fibres to the hippocampus from which the fornix 
system mainly arises. But there is evidence that a small 
proportion of the fibres of the fornix take their origin directly 
from the limbic cortex, and the latter is thereby brought into 
much more direct relationship with the mamillary body. 
Further experimental studies in our laboratory (Sprague & M. 
Meyer, 1950) have recently made it evident that, in the rabbit, 
the fornix terminates mainly in the basal and intermediate 
parts of the medial mamillary nucleus. None appears to reach 
the lateral nucleus. It should be noted, also, that some fibres 
of the fornix definitely leave the main fascicle to end in the 
septal region (and possibly the anterior hypothalamus), while 
others extend back beyond the mamillary body towards the 
tegmental region of the midbrain. Lastly, contrary to the 
usual textbook description, it has not been found possible 
to detect any contribution from the fornix to the habenular 
region by way of the stria medullaris. 


3. Conclusion 


The more or less direct anatomical connexions between the 
neopallial cortex and the hypothalamus which we have 
briefly described in this review are those which have now 


strate anatomically any direct cortical connexions with the been defined with considerable certainty by anatomical or ‘ 
paraventricular and supra-optic nuclei (though these must electrophysiological methods. Taken by themselves, they 

be presumed to be present from the electrophysiological evidently betoken a much closer functional relationship ¢ 
studies of Ward and McCulloch). The importance of such between these contrasting levels of cerebral organization than : 
connexions has reference to the fact that these nuclei are might have been supposed a few years ago. In conjunction , 
closely linked by efferent fibres with the neurohypophysis, with the evidence of physiological experimentation, they also R 


and a pathway is thus provided whereby pituitary functions 
may be influenced rather directly by the cortical activities of 
the frontal lobe. 


b. Connexions between Frontal Cortex 
and Mamillary Body 


Anatomical evidence for a direct fibre path from the frontal 
cortex to the mamillary body has been provided by the 
detailed study of brains which have been subjected to leuco- 
tomy operations (M. Meyer, 1949). From this evidence it 
appears that these fibres are mainly derived from the pre- 
motor cortex (area 6), and no doubt correspond to the 
connexions inferred by Ward and McCulloch to have their 
origin in the corresponding area (6a) in the monkey’s brain. 


make it clear that there are certain topographical regions of 
the cerebral cortex which are specifically concerned with this 
relationship, in the sense that they are more intimately con- 
nected than other areas with autonomic effector mechanisms 
in the hypothalamus. The importance of these relationships 
seems clear, for they evidently provide for the integration of 
primitive autonomic mechanisms (such as are associated, for 
example, with instinctive urges and emotional reactions) with 
neural activities taking place at the highest functional levels 
of the brain. It is not surprising, therefore, that interference 
with this system should lead to psychological disturbances 
affecting the very structure of what is usually termed “ per- 
sonality’. No doubt it is still far from clear precisely what 
part is played in these high-level integrations by the anatomi- 
cal connexions to which we have referred. But clinical and 
Continued at foot of page 345 
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The internal environment of the body is controlled by the 
autonomic nervous system and by humoral means. It seems 
likely that adjustments of the internal milieu mediated by 
these two mechanisms are integrated in the hypothalamus. 
Hypothalamic control of the autonomic nervous system has 
been the subject of intense study. Following the pioneer work 
of Karplus and Kriedl, many schools took up this field of 
investigation with particular regard to the quicker reactions 
concerned with the control of the blood-pressure, respiration, 
body temperature and similar functions. This aspect of hypo- 
thalamic physiology has been ably summarized in many re- 
views (Ranson & Magoun, 1939; Ranson, 1940; Miller, 
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experimental enquiries are beginning to demonstrate how important 
they may be, and it seems to us that these enquiries may be con- 
pr leo facilitated in the future if those who pursue them are 
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1942; Hess, Briigger & Bucher, 1945-6). However, hypo- 
thalamic control of humoral mechanisms such as the slower 
metabolic and endocrine processes has received much less 
attention, and it may be said that little is known of the inter- 
relation between the central nervous system and the ductless 
glands. Except for the adrenal medulla and the neurohypo- 
physis (posterior pituitary gland), the position of: endocrinology 
today may be likened to that of the vascular system if the 
function of vagus and sympathetic nerves were as yet undis- 
covered. That the reproductive and other endocrine functions 
are brought into harmony with the external environment and 
general somatic requirements is well established, but the 
investigation of the mechanism whereby such co-ordination 
is brought about is only in its opening phases. This review 
deals with such work. 


1. Adrenal Medulla and Neurohypophysis 


These two glands are exceptional in the endocrine series in 
that they are closely associated with the central nervous 
system in development, being derived from neural crest 
material and from the diencephalon, and both are dependent 
on a rich nerve supply for normal function throughout life. 


a. Adrenal Medulla 


The adrenal medulla is supplied by the splanchnic nerves 
and by the upper lumbar sympathetic chain (Swinyard, 1937; 
Young, 1939), and if these nerves are cut it is doubtful 
whether the gland continues secreting. It certainly becomes 
inexcitable to electrical stimuli that elicit secretion in the 
normal gland (Cannon & Rosenbleuth, 1937). Houssay & 
Molinelli (1925), using a crossed circulation technique, 
showed that stimulation of the infundibular region of the 
hypothalamus elicits secretion by the adrenal medulla in dogs, 
which is abolished by section of the great splanchnic nerve. 
Magoun, Ranson & Hetherington (1937) likewise found that 
stimulation of the hypothalamus resulted in release of adrenin 
into the circulation, the loci active to stimulation being situated 


made familiar with the essential anatomical data concerned. This, 
indeed, is the main reason why we have prepared this short 
review. 
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in the anteroposterior extent of the lateral hypothalamic area 
and the adjacent perifornical region. It would seem clear from 
this and other evidence that the hypothalamus influences 
adrenaline secretion, as part of general sympathetic control, 
by means of a pathway through the brain stem, spinal cord 
and splanchnic nerves; and that in the hypothalamus the 
activity of the adrenal medulla is co-ordinated with the 
requirements of the organism under varying patterns of 
emotional excitement. 


b. Supraoptico-Hypophysial Tract 

The neurohypophysis is innervated by a very rich tract 
of unmyelinated fibres descending to the gland in the neural 
stalk. These fibres originate mainly in the supraoptic nucleus, 
some in the paraventricular nucleus and possibly other hypo- 
thalamic nuclei (for discussion, see Harris, 1948a). Function- 
ally, the most important tract appears to be the supraoptico- 
hypophysial (SOH) tract, as first shown by the classical work 
of Ranson and his colleagues (Fisher, Ingram & Ranson, 
1938). These workers found that bilateral lesions of this tract 
were followed by loss of secretory activity of the neurohypo- 
physis with a resultant state of diabetes insipidus, by degenera- 
tion and atrophy of the neurohypophysis and of the supra- 
optic nucleus, and by a loss of active material (antidiuretic, 
oxytocic and pressor) extractable from the glands. For the 
first time the relationship between the hypothalamus and 
pituitary gland and the water balance of the body, and the 
analysis of clinical cases of diabetes insipidus, were on a 
sound basis. The effect of similar lesions on the oxytocic 
activity of the gland and the mechanism of parturition is not 
clear cut. Fisher, Magoun & Ranson (1938) and Dey, Fisher 
& Ranson (1941) found that lesions of the SOH tract in cats 
and guinea-pigs were followed by dystocia in a high propor- 
tion of cases, though some animals that exhibited a state of 
diabetes insipidus delivered their young normally. It has been 
reported that clinical cases of diabetes insipidus may suffer 
from dystocia (Marafion, 1947), and the position has been 
discussed (Harris, 1948b). 

The converse experiments, electrical stimulation of the 
SOH tract with resultant positive responses from the neuro- 
hypophysis, have been technically difficult to perform, since 
anaesthesia itself tends to inhibit water diuresis, against the 
background of which the antidiuretic effect is observed. 
However, Haterius (1940), Haterius & Ferguson (1938) and 
Ferguson (1941) made the experiment in anaesthetized rabbits 
and cats and obtained evidence that electrical stimulation of 
the pituitary stalk causes secretion of the antidiuretic and 
oxytocic hormones. The experimental procedure was much 
simplified when remote control stimulation was applied to the 
hypothalamic region and it became possible to stimulate 
different regions without the use of an anaesthetic. In a pre- 
liminary operation a small coil was buried between the scalp 
and skull of a rabbit and an insulated electrode carried down 
through the skull, corpus callosum and other median struc- 
tures into some part of the hypothalamus or pituitary gland. 
After recovery from the initial operation, stimulation could 
be performed in the conscious state by placing the animal 
with its head in an electro-magnetic field. Using this method 
it was found that localized stimulation of the SOH tract pro- 
duced secretion by the neurohypophysis and, as a result, the 
following reactions occurred—inhibition of a water diuresis ; 
an increase in the relative, and sometimes absolute, urinary 
chloride ; a marked increase in uterine activity in the oestrous, 
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or oestrogenized rabbit, but no increase in the pseudopregnant 
animal or animal treated with progesterone ; an increase in 
intestinal activity ; only slight rises in blood-pressure of the 
same type as those produced by injection of posterior pituitary 
extract ; no increase in blood-sugar ; and the appearance of 
an antidiuretic substance in the urine (Harris, 1944 (thesis for 
M.D. degree, Cambridge University) ; 1947a, 1948d, 1948e). 
It is of interest that the secretion produced by stimulation of 
the SOH tract appears to possess relatively more oxytocic 
than pressor activity as compared with standard posterior 
pituitary extracts. For example, maximal stimulation of the 
tract for 1 min. causes the secretion of the equivalent of 
200-500 mU oxytocic factor and less than 100 mU pressor 
factor. The fact that ‘the rabbit possesses a mechanism for 
increasing the activity of the empty oestrous uterus may be 
significant in relation to sperm transportation during and 
after coitus (Harris, 1948f). 


c. Secretion of Antidiuretic Hormone 


The changes in the external environment and internal milieu 
which in the normal animal elicit secretion of the antidiuretic 
hormone, and the mechanism whereby such changes affect 
the neurohypophysis, have been the subject of a series of 
investigations by Verney and his colleagues. Their work has 
firmly established the posterior pituitary antidiuretic secretion 
as a true hormone. Rydin & Verney (1938) investigated the 
inhibition of a water diuresis produced by muscular exercise. 
They found the inhibiting factor was the emotional accom- 
paniment of the exercise, and showed that the effect of 
emotion was not mediated by the nerve supply of the kidney, 
or by the participation of haemodynamic factors. They sug- 
gested that the antidiuretic effect of emotion was humorally 
conducted to the kidney, and they produced strong indirect 
evidence that the humoral agent was the pituitary antidiuretic 
hormone. O’Connor & Verney (1942) then found that re- 
moval of the posterior pituitary gland in dogs reduced the 
emotional inhibition of a water diuresis to 5 per cent of its 
original magnitude. Section of the SOH tract (O’Connor, 
1946) also very largely abolished the emotional inhibition of a 
diuresis. Much of this work was performed on dogs in which 
the kidneys and adrenals had been denervated. 

In further work, on dogs with intact sympathetic systems, 
O’Connor & Verney (1945) distinguished a second type of 
emotional inhibition of a diuresis. The inhibition of pituitary 
origin is slow and prolonged, but this second type was rapid 
in onset and evanescent in duration. After denervation of 
the adrenal glands and kidneys, a long slow inhibition was 
apparent in all cases. It did appear, then, that an intact sympa- 
thetic system may prevent the development of an inhibition 
of pituitary origin. It was then found that injection of adrena- 
line immediately prior to an emotional stress stimulus like- 
wise prevented any pituitary-type inhibition of a water 
diuresis, although adrenaline did not prevent an inhibition 
following the injection of posterior pituitary extract. Further 
work (Verney, 1947) showed that tyramine acts in a similar 
manner to adrenaline, and it is thought that the most likely 
mode of action is through interference with the chemical reac- 
tions initiated in the nervous system by the emotional stress 
stimulus. Attention was then turned (Verney, 1946, 1947) to 
the effect of changing the osmotic pressure of the blood on the 
secretion of the antidiuretic hormone by the posterior pitui- 
tary gland. It was found that intracarotid injections of 
hypertonic sodium chloride over a 5-20 sec. period caused a 
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release of antidiuretic hormone with resultant inhibition of a 
water diuresis, the response being diminished by some 90 per 
cent after removal of the posterior lobe. This response was 
shown to be osmotically determined, the receptive elements 
being situated somewhere in the vascular bed of the internal 
carotid artery. The osmoreceptors were shown to be freely 
permeable to urea, less freely permeable to dextrose, and 
relatively impermeable to sodium chloride and sucrose. A 
local increase in osmotic pressure of only 2 per cent (in ex- 
periments involving intracarotid infusions lasting 40 min.) 
was found to cause an antidiuresis which had a postpituitary 
extract equivalence of 1uU/sec. The change in blood-chlorides 
in these latter experiments is within the range of changes 
found physiologically in man. It would seem likely that the 
osmoreceptors postulated by Verney lie within the supraoptic 
nucleus of the hypothalamus. This nucleus possesses an ex- 
ceedingly rich blood supply, which is a likely attribute of a 
chemoreceptor, but there is as yet no proof that it is the 
location of the receptive structure. 

Since emotional stress excites the secretion of the antidiu- 
retic hormone it would seem probable that the supraoptic 
nucleus is in turn excited by afferent nerve tracts from other 
regions. There is evidence that these tracts are cholinergic in 
nature. Pickford (1939) showed that intravenous injection 
of acetylcholine into the dog inhibited a water diuresis, but 
that the inhibitory effect could not be produced after removal 
of the posterior pituitary gland. Burn, Truelove & Burn 
(1945) found that nicotine had a similar action in man. These 
experiments did not definitely localize the site of action of 
acetylcholine or nicotine as being in the supraoptic nucleus, 
but Pickford (1947) has further shown that injections of 
0-004 cm.? (totalling from 2 to 40 ug.) of acetylcholine solu- 
tion directly into the supraoptic nucleus of chloralosed dogs 
interrupts the course of a water diuresis. Further interesting 
work by Pickford and her colleagues (personal communica- 
tion, 1949) has disclosed that injection of di-isopropylfiuoro- 
phosphonate (DFP), an inhibitor of cholinesterase, into the 
supraoptic nuclei of chloralosed diuretic dogs results in an 
immediate inhibition of the water diuresis, followed by a de- 
layed effect in which marked polyuria and polydipsia occur 
and persist for 4-9 days. 

Summarizing the evidence concerning hypothalamic con- 
trol of the neurohypophysis, it may be said that anatomically 
the neurohypophysis has a rich innervation from the supra- 
optic nucleus; that lesions of the supraoptico-hypophysial 
tract produce diabetes insipidus and atrophy of the neuro- 
hypophysis ; that stimulation of the tract causes secretion of 
the antidiuretic (pressor) and oxytocic factors ; that the supra- 
. optic nucleus is stimulated (either directly or indirectly) by 
changes in the osmotic pressure of the blood, and by cholinergic 
nerve tracts from other regions of the brain subserving 
emotional and possibly other reactions. 


2. Adenohypophysis and the Gonads, Thyroid and 
Adrenal Cortex 


The crucial problem in endocrinology at the present time 
is the inter-relationship between the central nervous system 
and the anterior pituitary gland, gonads, thyroid and adrenal 
cortex. It is beyond doubt that neural processes influence the 
internal secretion of these glands, and that the hormones 
liberated react back on the nervous system, so producing 
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profound behaviour changes; but the mechanisms involved 
are largely conjectural. 

There is much evidence that the anterior lobe of the 
pituitary gland is under the influence of the nervous system 
and that, through the eutrophic pituitary hormones, the 
gonads, thyroid and adrenal cortex are brought indirectly 
under neural control (see Harris, 1948a). As examples of such 
an influence may be quoted: (i) the important observations 
of Marshall (1922, 1936, 1942) on the effect of the external 
environment on reproductive processes; (ii) the fact that 
small localized tumours in the region of the tuber cinereum 
may produce precocious puberty in young children (Wein- 
berger & Grant, 1941) ; (iii) the well-known disturbances that 
may occur in the menstrual rhythm or in the process of lacta- 
tion due to psychological disturbances such as worry, fright, 
hypnosis ; (iv) the effect of the environmental temperature on 
thyroid histology (Uotila, 1939; Brolin, 1945); and (v) the 
effect of emotional and other types of stress on the histology 
and activity of the adrenal cortex (Sayers & Sayers, 1948). It 
seems highly probable that these effects are produced by 
means of the hypothalamo-adenohypophysial system. 


a. Mode of Transmission of Stimuli 


The anatomical pathway by which the hypothalamus in- 
fluences anterior pituitary secretion has been the subject of 
much debate. Most workers have found, on microscopic 
examination, that the anterior pituitary gland possesses a 
scanty nerve supply. These findings, and the fact that the 
anterior pituitary gland possesses a rich reticular fibre frame- 
work which may stain by silver methods to give the appear- 
ance of nerve fibres, put the onus of proof on those authorities 
who claim to have found many nerve fibres in the gland. 
Such claims now need the substantiation of two control pro- 
cedures : firstly, to stain alternate sections for nerve fibres and 
reticular fibres and compare the fibre patterns disclosed ; and 
secondly, to stain simultaneously sections from a normal gland 
and a “ denervated”’ gland (after cervical sympathectomy and 
pituitary stalk section), in order to demonstrate the presence 
of nerve fibres in the normal gland, and the absence in the 
**denervated” gland. At the present time, it may be said that 
there is no convincing histological evidence of secretory nerves 
in the pars distalis of the adenohypophysis. 

The same conclusion may be drawn from the experimental 
evidence available. Three nervous pathways have been sug- 
gested as possible routes for hypothalamic control of the 
anterior pituitary : the cervical sympathetic system, the para- 
sympathetic fibres of the petrosal nerves, and the hypotha- 
lamo-hypophysial tract in the pituitary stalk. Section of these 
various nerves, however, does not necessarily prevent neural 
processes from affecting anterior pituitary secretion. 

Apart from the nerve tracts mentioned above, another 
anatomical pathway exists connecting the median eminence 
of the tuber cinereum and the anterior pituitary gland. Rainer 
of Bucharest noticed, in human autopsy material, blood- 
vessels running longitudinally along the pituitary stalk. One 
of Rainer’s pupils, Popa, working in collaboration with 
Fielding, first described these vessels in detail (Popa & Field- 
ing, 1930, 1933). On histological grounds they claimed that 
blood was collected from the sinusoids of both lobes of the 
pituitary, carried upwards in large vascular trunks along the 
pituitary stalk, and redistributed by a secondary net of capil- 
laries in the hypothalamus. For this reason the authors 
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termed the vessels hypothalamo-hypophysial portal 
vessels ”. Wislocki & King (1936) and Wislocki (1937, 1938) 
confirmed the presence of these vessels, but differed from 
Popa & Fielding in claiming that the vessels started in the 
median eminence of the tuber cinereum, that the direction of 
flow was from above downwards, and that the vessels ended 
entirely in the pars distalis of the pituitary. Since the median 
eminence is, strictly speaking, part of the neurohypophysis 
rather than of the hypothalamus, the vessels were renamed the 
hypophysial portal vessels’. Green & Harris (1947) re- 
investigated the region in a variety of mammals and largely 
confirmed the findings of Wislocki. They found that small 
arterial twigs, branches of the internal carotid or posterior 
communicating arteries, run to supply a large vascular plexus 
situated between the pars tuberalis and median eminence. 
From this plexus arises a multitude of wide capillary loops 
which penetrate into the tissue of the median eminence where 
they come into intimate relationship with the nerve fibres of 
the hypothalamo-hypophysial tract. The blood from these 
loops is drained by means of large portal trunks running in 
the pars tuberalis envelope of the neural stalk, these trunks 
breaking up and redistributing the blood into the sinusoids of 
the pars distalis. The exact pattern of these vessels varies in 
detail in different mammals. In animals with short pituitary 
stalks, such as the dog, the intermediate trunks of the portal 
vessels may be likewise short and the two terminal sets of 
capillaries approximated, but in forms where the stalk is 
elongated, as in man, the portal trunks are also long. Green 
(1947, 1948, 1949; personal communication, 1949) has 
recently made a thorough investigation of the portal vessels 
in many types of vertebrates and finds a similar system of 
vessels in all forms examined from the Salientia to the Primates. 
Even in the porpoise and the whale (forms in which the 
anterior and posterior lobes of the pituitary gland are sepa- 
rated by a septum of thick connective tissue) a well-marked 
portal system of vessels is present and connects the median 
eminence and pars distalis by passing anterior to the septum 
(Harris, 1947b; unpublished observations, 1949). It has 
been suggested that, embryologically, the portal vessels are 
related to the lateral lobes of Rathke’s pouch; and the signi- 
ficance of the pars tuberalis, which is derived from the lateral 
lobes, lies in the fact that it forms a bed for the vascular path- 
way between the nervous system and pars distalis (Harris, 
1947c). The direction of blood-flow in the portal vessels has 
been a subject of much controversy. Direct microscopic ex- 
amination of the vessels in living amphibians (Green, 1947) 
and rats (Green & Harris, 1949) has established that the blood 
flows from the median eminence to the pars distalis of the 
pituitary. To complete this summary of the blood-vessels of 
the gland, it may be added that, besides a portal system of 
supply, the pituitary receives a systemic arterial supply by 
means of branches from the internal carotid artery, and that 
the venous drainage is by wide veins which pass laterally into 
the adjacent venous sinuses. 

In view of the above anatomical facts it was suggested 
(Harris, thesis, 1944; Green & Harris, 1947) that the hypo- 
thalamus may influence the secretion of the adenohypophysis 
by means of a neurovascular link, viz., that hypothalamic 
nerve fibres end in close relation to the capillary loops in the 
median eminence and, on excitation, liberate some chemo- 
transmitter into these vessels, this substance being transported 
by the portal vessels to excite or inhibit the pars distalis of the 
gland. It may be said that the experimental evidence avail- 
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able lends strong indirect support to the theory of neuro- 
vascular transmission of stimuli. 


b. Effect of Sectioning Pituitary Stalk 


Very varied effects have been recorded by different workers 
after sectioning the pituitary stalk. To take one example, the 
effect of pituitary stalk section on the oestrous cycles and 
reproductive processes in rats has been studied in detail. 
Following this operation, Richter (1933) found that oestrous 
cycles were prolonged, Westman & Jacobsohn (1938a, 1938b), 
and Brolin (1945) reported gonadal atrophy, whilst, on the 
other hand, Dempsey & Uotila (1940) and Dempsey & Searles 
(1943) found that some animals showed normal reproductive 
processes. Similarly, diverse results have been reported by 
workers who have studied the effects of stalk section on other 
pituitary functions such as lactation, maintenance of the 
thyroid and adrenal glands, and carbohydrate metabolism. 
The conclusion that may be drawn from these results is that 
the nerve fibres of the stalk are not of importance to anterior 
pituitary activity, since some animals display normal pituitary 
functions after stalk section, and the nerve fibres involved 
have no power of regeneration. 

In an attempt to discover whether the portal blood-vessels 
of the stalk regenerate after section, and whether any regenera- 
tion could be correlated with the postoperative return of 
pituitary activity, the above experiments on stalk section in 
rats have been repeated. Harris (1949 ; and unpublished ob- 
servations, 1949) found that regeneration of the hypophysial 
portal vessels and the return of oestrous cycles occurred in a 
high proportion of rats following pituitary stalk section. A 
second series, of 32 rats, in which small foreign bodies 
(usually paper plates) were placed between the cut ends of 
the stalk in an attempt to prevent such regeneration, was also 
studied. Fifteen of these latter animals remained anoestrous, 
and serial sections showed that in these cases the foreign 
body had been accurately placed and that no vascular re- 
generation had occurred. Of the other 17 animals in this 
group, 11 showed the return of irregular, and 6 the return 
of regular, oestrous cycles ; histological examination showed 
a good correlation between the amount of regeneration of the 
portal vessels (allowed by misplacement of the foreign body) 
and the return of cycles. 

The questions of what areas of the hypothalamus are con- 
cerned with the control of anterior pituitary secretion, and of 
how such control is mediated, are important; electrical 
stimulation of different regions of the hypothalamus and 
pituitary gland was applied in an effort to obtain relevant 
data. It is well known that under normal conditions ovula- 
tion in the rabbit involves coital excitation of a nervous reflex 
followed by anterior pituitary secretion and so follicular rup- 
ture. Using the remote control method (described in Section 
1b above), it was shown (Harris, 1948c) that electrical stimula- 
tion of the tuber cinereum for 3 min. may be followed by a 
full ovulatory response, whereas similar stimuli applied 
directly to the pars distalis, pars intermedia or infundibular 
stem for periods up to 7} hr. were not followed by ovulation. 
These experiments were performed in conscious rabbits so 
that different levels of anaesthesia could not be concerned 
with variations in response to stimulation. The theory of 
neurovascular transmission of stimuli accords well with the 
facts that stimulation of nerve fibres in the tuber cinereum of 
the hypothalamus excites anterior pituitary secretion of the 
gonadotrophic hormone, whereas stimulation of the nerve 


Brit. med. Bull. 1950) 


6 N 


fs 
= 
fi 
l 
ti 
“St 
1 
le 
el 
tl 
tr 
R 


fibres in the pituitary stalk (infundibular stem) or stimulation 
of the anterior pituitary itself does not result in secretion. If 
the anterior pituitary gland lacks secretomotor nerve fibres 
and is humorally excited via the portal vessels, it seems likely 
that the gland would be inexcitable to electrical stimulation. 


c. Secretion of Adrenocorticotrophic Hormone 


Since the mechanism of ovulation in the rabbit is rather 
exceptional among mammals, it appeared doubtful how far 
the above results could be applied to anterior pituitary secre- 
tion in general. That such application was valid appeared 
likely when it was found in a few rabbits that prolonged stimu- 
lation of the tuber cinereum resulted in a glycotropic response, 
that is, a marked decrease in sensitivity to the injection of 
small doses of insulin (Harris, unpublished observations, 1949). 
However, a more detailed study of the mechanism underlying 
the secretion of adrenocorticotrophic hormone (ACTH) by 
the anterior pituitary gland of the rabbit has been made. It is 
known that injection of ACTH in rabbits and other animals 
produces a temporary but marked fall in the absolute number 
of blood lymphocytes (Dougherty & White, 1943, 1944), and 
that emotional stress stimuli in mice and rats (Selye & Harlow, 
1937) and in man (Pincus, 1947) produce a similar lymphopenia. 
It was found (Colfer, de Groot & Harris, unpublished obser- 
vations, 1949) that emotional stress stimuli (restraint or sub- 
cutaneous faradism) constantly evoked a lymphopenic 
response in normal rabbits, but not in hypophysectomized 
animals, though injection of ACTH still produced a response 
after hypophysectomy. It was also shown that the adrenal 
medulla played no part in the lymphopenic response. 

There was then available for investigation a reaction in the 
rabbit which could be indicated : emotional stress (neural ex- 
citation)— anterior pituitary gland—>adrenal cortex—>lympho- 
penia. To see whether the secretion of ACTH and a resultant 
lymphopenia could be evoked by hypothalamic stimulation, 
de Groot & Harris (unpublished observations, 1949) used 
the remote control method of stimulation with the primary 
coil enlarged to encircle the cage containing the rabbit. Thus 
the animal was in its usual surroundings and free to move, 
eat, groom the fur and so on during the period of stimulation 
and was not subject to concurrent emotional stress. It was 
found that the stimulation of the posterior region of the tuber 
cinereum and mamillary body resulted in a lymphopenia 
which was similar in time relations and magnitude to that 
following an emotional stress stimulus or injection of ACTH. 
Cervical sympathectomy did not abolish the response. Stimu- 
lation of other regions in the hypothalamus (including the 
supraoptico-hypophysial tract) and pituitary (pars and zona 
tuberalis, pars distalis, pars intermedia and infundibular 


stem) did not elicit the response. Some further observations 


were made (de Groot & Harris, unpublished observations, 
1949) on the effect of various hypothalamic and pituitary 
lesions on the lymphopenia which normally follows an 
emotional stress stimulus. In two rabbits in which the zona 
tuberalis (the part of the anterior pituitary gland of the rabbit 
traversed by the portal vessels) was destroyed, and in some 
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other animals in which the posterior part of the tuber cinereum 
or mamillary body was damaged, the lymphopenic response 
to stress was diminished or abolished. Thus, as in the case of 
the studies of gonadotrophic secretion, the theory of neuro- 
vascular transmission of stimuli is in accordance with the 
facts. 

From the above, it appears that anterior pituitary secretion 
is influenced by nervous structures in the posterior wall of the 
tuber cinereum. Through this complex region passes the 
tubero-hypophysial tract and, although there is no direct 
evidence implicating this tract, it seems likely that it is con- 
cerned with the activity of the adenohypophysis. 

It is of interest that from a different approach, Markee and 
his colleagues in America (Markee, Sawyer & Hollinshead, 
1948 ; Sawyer, Markee & Townsend, 1949; Sawyer, Everett 
& Markee, 1949; Everett, Sawyer & Markee, 1949) have 
reached the conclusion that hypothalamic control of gonado- 
trophic secretion by the anterior pituitary gland of the rat and 
rabbit is humorally mediated by an adrenergic mechanism. 


3. Conclusion 


There can be little doubt that the majority of endocrine 
glands are under the control of the nervous system. The 
adrenal medulla and neurohypophysis are controlled by a 
rich, direct secretomotor innervation, whereas the adenohypo- 
physis (and thus indirectly the thyroid, adrenal cortex and 
gonads) is probably brought under neural control by a local 
vascular link, the hypophysial portal blood-vessels. The 
hypothalamus forms an essential part of the neural mechanism 
influencing the endocrine series. 

One of the striking facts emerging from recent work is the 
emphasis on emotional and psychological factors in the con- 
trol of endocrine secretion. The relationship between 
emotional stimuli and the secretion of the adrenal medulla has 
long been known, but it is now apparent that the secretion of 
the antidiuretic, gonadotrophic and adrenocorticotrophic 
hormones from the pituitary gland may also be influenced by 
emotional states. It may be that the frontal cortex-hypothal- 
amic relationship, which Fulton (1949) has recently empha- 
sized in reference to the autonomic nervous system, is also of 
importance to the function of the endocrine glands. Eighteen 
years ago Le Gros Clark (1932) pointed out the importance 
of the fibre tracts uniting the cortex of the frontal lobe and 
the dorsomedial thalamic nucleus, and of the periventricular 
fibres which connect the dorsomedial thalamic nucleus and 
hypothalamus. Le Gros Clark suggested that this anatomical 
system links up a dualism of psychic life, the hypothalamus 
concerned with the internal environment (visceral activity and 
the pituitary gland) and the emotions, and the thalamus con- 
cerned more with stimuli arising in the external environment. 
The operation of frontal lobotomy has again focused attention 
on the fronto-thalamic connexions and it is of interest that 
there are many reports of cases, such as that of Hemphill 
(1944), in which lobotomy has resulted in a marked change in 
endocrine activity. 
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In man there are two main motor divisions of the nervous 
system. The first—the somatic efferent system—is concerned 
with the volitional control and reflex activity of skeletal 
muscle. The second—the autonomic nervous system— 
controls the activity of smooth muscle and glandular tissue. 
Anatomically the peripheral portions of these two systems 
are relatively distinct. The autonomic nervous system differs 
from the somatic in having an outflow to ganglia situated 
either along the side of the vertebral column or in close 
proximity to the tissues served by it. Like the somatic effer- 
ent system it has central connexions, which play a consider- 
able part in governing its activities. The purpose of this 
communication is to discuss the recent work of several 
observers who have been concerned mainly with eliciting 
information regarding the nervous control over digital blood 
vessels and to place on record some further observations made 
in subjects with lesions of the spinal cord. 


1. Vascular Changes Associated with Changes in 
Respiratory Rhythm 


By the use of the finger plethysmograph, Goetz (1935) 
demonstrated that changes took place in the peripheral vascu- 
lar bed following a deep breath. Using similar methods 
Bolton, Carmichael & Stiirup (1936) made an especial study 
of the changes associated with alteration in the respiratory 
rhythm: they found that following a deep inspiration the 
volume of the finger decreased, and they noted that this 
response occurred nearly simultaneously in the digits of all 
four limbs ; as this response was absent in the digits of a limb 
previously sympathectomized they considered that the re- 
sponse was mediated through activity of the peripheral sym- 
pathetic system and that therefore the response was in the 
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nature of a vasoconstrictor reflex. Carrying their studies 
further, they concluded that the reflex was initiated by a 
stimulus associated with expansion of the chest wall during 
the inspiratory phase of the deep breath, and that the afferent 
stimuli were mediated by the intercostal nerves. Gilliatt 
(1948) re-investigated this reflex. In trained subjects he was 
unable to detect any appreciable difference between the 
response to thoracic inspiration and that to abdominal in- 
spiration ; he also found that the response was not connected 
with the fall in blood-pressure occurring during inspiration. 
He was thus unable to substantiate the assumption of Bolton 
et al. (1936) that the reflex was mediated by the intercostal 
nerves ; at the same time he offered no information as to the 
probable site of the afferent nerve-endings responsible for this 
response. It would appear, however, that the afferent path- 
way for the response must reach the cord through the upper 
thoracic spinal nerves. Gilliatt, Guttmann & Whitteridge 
(1948) found in a series of patients with spinal injuries that, 
with lesions at the level of the lower cervical segments, deep in- 
spiration caused constriction in the vessels of the fingers and 
often in the vessels of the toes ; with lesions below the sixth 
thoracic segment no response in the toe occurred. Though 
there is considerable variability in the responses in the toes, the 
observations of these authors suggest that the entry for the 
afferent impulse is between the first and sixth thoracic roots. 


2. Responses to Various Stimuli 


Such responses, being constrictor in quality, were more 
readily observed when the digital vessels were in a state of 
dilatation. To obtain this state body-warming was essential, 
and the method used by Bolton et al. (1936) was that of im- 
mersion of indifferent limbs in water at 44-45°C. This method 
had been shown by Uprus, Gaylor & Carmichael (1936) as the 
most satisfactory for producing rapidly, and sustaining 
steadily, a state of vasodilatation of digital vessels. These 
authors demonstrated the difficulties in obtaining satisfactory 
vasodilatation of digital vessels by exposure to radiant heat 
and drew attention to the need for an adequate rise in blood 
temperature. It will be noted that, in a subject with a spinal 
lesion causing complete interruption of spinal pathways, 
vasodilatation of finger vessels could still be fully initiated by 
immersion of the insensitive legs in water at 44-45° C., but a 
greater rise of blood temperature was required than in healthy 
subjects. In subjects so warmed, Stirrup er al. (1935) were 
able to obtain constrictor reflexes to a variety of stimuli— 
cutaneous and visceral pain, loud noise, cold, etc. In re- 
sponse to such stimuli the reflex occurred in all four limbs 
simultaneously. On occasions, without any known stimulus 
having been given, vasoconstriction could be noted as occurr- 
ing, sometimes in the vessels of the toes alone and at other 
times in the vessels of the digits of all four limbs. These 
constrictions were examined by Doupe, Robertson & Car- 
michael (1937), who noted that they took place more fre- 
quently in the vessels of the toes and that when observed in 
the digits of all four limbs the degree of change was greater 
in the vessels of the lower limbs than in those of the upper 
limbs. As such spontaneous constrictions did not appear in 
the records obtained from the digits of a limb which had been 
previously sympathectomized, these authors believed that 
they were dependent upon the integrity of the sympathetic 
nervous system. They further observed that following a 
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variety of stimuli, such as cutaneous pain or sensation of cold 
induced by application of ice to an indifferent area of the body, 
digital vasoconstriction resulted, again more readily and to a 
greater extent in the vessels of the toes than of the fingers. 
This difference both in spontaneous and provoked responses 
was found to be absent in subjects with lesions of the cauda 
equina: the lesion had to be extensive enough to include the 
first sacral and lower lumbar roots, thereby producing sensory 
loss in the feet and calves. In such lesions, there was reten- 
tion of the integrity of the peripheral sympathetic pathway, 
the outflow of which was above the level of the lesion: the 
vessels of the toes thus remained under active control of the 
sympathetic nervous system. In view of the absence of 
“* spontaneous ” vasoconstriction, combined with the greater 
response in the toe vessels in such patients, it was deduced 
that in the healthy subject the central nervous system was 
bombarded by afferent impulses from the leg area, which 
impulses tended to make it more easy to induce vasocon- 
striction in the vessels of the toes than elsewhere. Such 
a deduction might in part explain the observation of 
Lewis & Pickering (1931) and Pickering & Hess (1933) that 
vasodilatation was more easily obtained in the vessels of 
the fingers than of the toes. As far as is known to the 
present author, similar observations have not been made on 
animals. It may well be that, with the assumption of the 
erect posture, man has evolved an added means of controlling 
the blood supply, especially to the most dependent parts of 
the body. 

As already noted, many forms of noxious stimuli, such as 
loud noise, flash of light, cutaneous pain, visceral pain and 
cold, produce vasoconstrictor responses. Carmichael et al. 
(1939) showed that distension of the duodenum also pro- 
duced similar responses in the vessels of the fingers and toes ; 
and not infrequently these responses followed a degree of 
distension which produced no conscious sensation. In later 
work (unpublished), these authors also found that similar 
results were obtainable in healthy subjects when the rectum 
was distended or the pressure within the bladder rapidly 
raised by injection of saline through a catheter. 


3. Blood-Pressure Changes in Spinal Man 


More recently, in patients with gun-shot wounds of the 
spinal cord, Guttmann & Whitteridge (1947) found marked 
changes in blood-pressure following distension of the 
bladder. As several of their subjects had lesions of the 
spinal cord at the level of the lower cervical segments, 
i.e. above the level of outflow of the sympathetic efferent 
fibres, the rise in blood-pressure resulted from activation 
of essentially spinal mechanisms. As they demonstrated a 
diminution in blood-flow in the fingers coincident with 
the rise in blood-pressure, it was taken that in spinal man 
digital vasoconstrictor reflexes could be elicited following a 
visceral stimulus. 

In a series of patients suffering from traumatic or vascular 
lesions of the spinal cord it has been possible to examine in 
further detail the vasomotor reflexes. After having assured 
a steady state of vasodilatation of the digital vessels by im- 
mersion of one arm in water at 44—45° C., the responses of the 
vessels of the other hand and both feet were studied. In one 
subject, in whom as the result of a traumatic lesion of the 
spinal cord at the 8th thoracic segment there was an absence 
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of sensation below that level, pin-prick or cold applied to the 
face or shoulders resulted in a ready vasoconstriction of the 
vessels of the fingers only. When a similar stimulus was 
applied to the lower abdomen or legs, vasoconstriction 
occurred only in the vessels of the toes; even when the 
stimulus was greatly increased, no response was observed in 
the vessels of the fingers. As already noted, vasomotor 
responses are more active in the toes than in the fingers in 
healthy subjects, irrespective of the site of the stimulus ; hence 
the absence of vasoconstriction of the vessels of the toes in 
response to a stimulus applied to the upper half of the body 
may be taken as evidence that the descending pathways in the 
cord had been interrupted. Again, as even with severe 
stimuli to the lower half of the body nothing occurred in the 
finger vessels except, at most, a slight increase in volume 
probably due to the increase of blood-pressure, the ascending 
pathways in the spinal cord had also been interrupted. Thus 
vasoconstrictor responses in the toes were aroused by cuta- 
neous stimuli when only spinal mechanisms were available. 
In another subject, again with a spinal lesion causing loss of 
voluntary control over movement of the legs and of sensation 
in the lower half of the trunk and legs, the application of a 
cold object to the front of one thigh resulted in a vasocon- 
strictor response limited to the vessels of the toe of the same 
side : if the area of stimulus was increased, then vasoconstric- 
tion appeared in the toes on both sides but never in those of 
the fingers (see fig. 1). In a third subject, with a vascular 
lesion at the level of the sixth thoracic segment, pin-prick 
above the level of the nipple resulted in vasoconstriction of 
the vessels of the fingers and no response in the vessels of the 
toes ; when applied to the lower abdomen, pin-prick caused 
only a response in the vessels of the toes ; however, when the 
stimulus was applied to a narrow zone above and below the 
upper level of maximum sensory loss in the trunk, vasocon- 
strictor responses occurred in the vessels of both the toes and 
fingers. This last observation is explicable on the assumption 
that, owing to the considerable overlap of sensory derma- 
tomes on the trunk, the vasomotor centres in the cord, both 
above and below the level of the lesion, had received afferent 
impulses sufficient to initiate the mechanisms responsible for 
vasoconstriction in the digital vessels of both the upper and 
lower limbs. 


4. Responses in Opposite Limb and in Veins 


As in subjects with transverse lesions of the spinal cord it is 
possible to obtain responses in the vessels of the toes on the 
side stimulated, Elithorn and Crosskey have attempted to 
determine if in healthy subjects, following graded sensory 
stimuli, greater vasoconstrictor responses are obtainable in 
the limb stimulated than in the opposite limb. Ina personal 
communication they have given information which shows that 
it is possible to obtain greater sudomotor responses in the arm 
stimulated. Using chiefly pain provoked by deep pressure, 
they noted that the skin resistance always altered more on 
the side stimulated. And as with vasoconstriction provoked 
reflexly by a painful stimulus a fall in skin resistance takes 
place at the same time, it is fair to deduce that, if the skin 
resistance alters more in the limb stimulated, the blood- 
vessels probably constrict more in that limb than in the 
opposite one. Absolute evidence of this, however, must 
await further investigation. 
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FIG.1. PLETHYSMOGRAPH RECORD IN PARAPLEGIC SUBJECT 


R.T.1 and L.T.1 refer to large toe of right and left foot respectively, R.F.3 refers to middle finger of right hand. Arrows point in direction of 

increase in volume. In A, at signal (S), pin-prick was applied to forehead, with resulting diminution in volume of finger only. In B, pin-prick 

was applied to right thigh, with diminution in right big toe volume only. In C, multiple pin-pricks to right thigh resulted in greater 
diminution in volume of right toe and also diminution in volume of left toe. 


The observations recounted have been concerned with 
diminution in volume of a finger following a sensory stimulus. 
Wilkins, Doupe & Newman (1938) made a study of the 
changes in blood-flow associated with these changes and con- 
cluded that during the stage at which the finger diminished 
in volume there was a marked decrease in blood-flow to the 
fingers. Quite rightly then, these responses have been termed 
vasoconstrictor, and from the flow experiments it is apparent 
that the constriction at least takes place on the arterial side of 
the vascular tree. The literature contains few references to 
responses in veins to sensory stimuli. Doupe, Krynauw & 
Snodgrass (1938) demonstrated clearly that in an isolated 
segment of a subcutaneous wrist vein the tension within the 
segment increased following a cold stimulus applied to 
another part of the body, and they interpreted this as favouring 
nervous control of veins. Lewis & Landis (1930) also ob- 
served an increase in the size of veins following sympathec- 
tomy. It would thus appear that the veins are in part under 
the control of the sympathetic nervous system and probably 
respond in a manner similar to arterial vessels. 


5. Vasodilator Function of the Sympathetic Nervous System 


The possibility of the sympathetic nervous system having 
an active dilator function has also been the subject of study. 
Lewis & Pickering (1931) reported observations which, they 


ull. 6 No. 4 


suggested, supported the existence of vasodilator fibres to the 
vessels of the hands. The interpretation of their results, 
however, received criticism from Uprus et al. (1936). Dis- 
cussing the response to warming of the body, Grant & 
Holling (1935) postulated at least two mechanisms: rela- 
tively gentle heating resulted in dilatation of the digital 
arterioles with resulting increased flow to the skin of the hands 
and feet—this response was believed to be due to release of 
vasoconstrictor influences and not due to active vasodilata- 
tion. If, however, the heating was more intense, causing 
generalized sweating over the trunk and limbs, there was an 
increase in temperature of the skin in the proximal portion 
of the limbs. From the experiments they carried out, they 
postulated that this increase in skin temperature was the result 
of active vasodilatation, the product of vasodilator nerves to 
the vessels of the skin. It is to be noted that their observa- 
tions were concerned more with skin vessels in the upper arm 
than with the digital vessels. 


6. Conclusions 


There is adequate evidence to support the view that, in man, 
the peripheral sympathetic nervous system contains fibres 
whose function is to constrict the digital blood-vessels on the 
arterial side of the vascular bed. This constrictor function 
is initiated by both visceral and cutaneous sensations. The 
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reflexes are obtainable at spinal levels ; with minimal cutan- 
eous stimuli the reflex is an ipsilateral one, and with greater 
stimuli bilateral. There is less voluminous evidence that there 
are fibres whose function is to dilate digital blood-vessels ; 
observations are available demonstrating the presence of 
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Antibiotics’, by the Oxford workers to whom we owe the 
development of penicillin, has as sub-title “A survey of 
penicillin, streptomycin, and other antimicrobial substances 
from fungi, actinomycetes, bacteria, and plants”. It is, 
however, more than a survey and could be described as “ All 
about antibiotics ” although, naturally, very recent develop- 
ments have been too late for inclusion. In spite of this draw- 
back, common to all books on growing subjects, Antibiotics 
surveys all aspects of this subject in sufficient detail to satisfy 
the requirements of all who want guidance in this branch of 
chemotherapy. That this is only a branch of chemotherapy 
can be gathered from the preface where it is stated : 

The term antibiotic, which is now in general currency, has been 
defined by Waksman as a substance produced by one micro- 
organism which is antagonistic to the growth of others. In this 
book plant products with antimicrobial properties have been 
included ; these are often referred to in the literature as anti- 
biotics, though strictly speaking it is doubtful whether the term 
should be applied to them. No consideration has been given 
to antibacterial substances of animal origin, such as lysozyme, 
nor to the complex phenomena associated with bacteriophage. 

In some ways it is a pity that antibiotics should be arbi- 
trarily separated from other antibacterial substances for, on 
the one hand, some antibiotics can be synthesized and even 
produced commercially, as has recently been done with 
chloromycetin, while on the other, as Florey and his colleagues 
mention here, their mechanism of action may be similar to 
that of well-known synthetic drugs. It is therefore quite 
likely that this distinction will disappear although the study 
of antibiotics as now defined will continue as a method of 
finding ready-made antibacterial substances which may turn 
out, like penicillin, to be useful chemotherapeutic drugs as 
they are, or may, after the determination of their chemical 
structure, give a lead to new valuable substances. In any 
case it is as well that this book is confined to substances pro- 
duced by living organisms, because it already comprises 
1774 pages in these first two volumes, which deal with all 
aspects except clinical application. 

From the general historical introduction it becomes ap- 
parent that the bacteriological techniques now in current use 
for the detection of antibiotics had all been thoroughly 
exploited many years ago. Most of this work, however, was 
abortive in that there was little co-operation between the 
biological worker and the chemist and indeed it is doubtful 
whether such co-operative work would have been fruitful 
because many of the biochemical procedures, which are so 


* For particulars, see p. 394. 
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essential for the separation and purification of antibiotics, 
were not then sufficiently developed. In this sense it may be 
said that the early work on antibiotics was ahead of its time 
in much the same way as the early experiments which even- 
tually led to the isolation of insulin were frustrated because 
the methods of blood analysis had not then been sufficiently 
developed to control their application to man. 

That the chemist plays a major role in the hunt for new 
antibiotics is evident from this book. Taking penicillin alone 
we find that it requires 13 chapters, comprising 284 pages, to 
outline its chemical aspects. But though the biologist owes 
much to the chemist for his help in developing these anti- 
biotics, the chemist too is amply repaid by being introduced 
to chemical structures that have never before been encountered 
in nature. Thus the linking of these sciences is paying divi- 
dends on both sides—on the one hand increasing the number 
of new antibacterial substances, of which two, chloromycetin 
and aureomycin, have recently proved their worth in infections 
which have been unresponsive to other remedies, and on the 
other the widening of the range of the chemist’s experience. 

After the introduction the first volume describes the methods 
used for the detection and development of antibiotics, and 
gives details of a large number of these substances from fungi, 
actinomycetes and plants. The most satisfactory method of 
detecting antibiotics is the most familiar, namely, sowing the 
organism to be tested for antibiotic properties on a nutrient 
agar plate which is also sown with the micro-organism against 
which antibiotic action is sought. Florey and his colleagues 
find this a more suitable method than tests made in fluid 
media. The micro-organisms against which action has been 
sought have generally been Staph. pyogenes and Bact. coli, 
being representative of the gram-positive and gram-negative 
bacteria, the former of which are usually more sensitive to 
antibacterial substances. This has been a most useful pro- 
cedure for screening micro-organisms for antibiotic activity 
and can also be used for testing extracts of larger organisms 
such as plants, in which case the extract is placed in a cylinder 
or in a hole in the agar, so allowing any active substance to 
diffuse into the medium. With this now classical technique, 
on the basis of which Sir Alexander Fleming discovered peni- 
cillin, much time has been saved in the rapid detection of 
possibly useful antibacterial substances, active not only 
against Staph. pyogenes and Bact. coli but against other micro- 
organisms. Of these there have now been described at least 
80 well-defined antibiotics and many hundreds of active 
principles. There still, however, remains the possibility that 
valuable chemotherapeutic substances may be missed by this 
method, as for example substances like the sulphonamides 
which, being antagonized by some metabolite present in 
ordinary media, would not show any effect by cultural 
methods, but by an interference with some aspect of bacterial 
metabolism to which animal tissues are indifferent might 
prove to be of great therapeutic value. 

The second volume, which comprises 1144 pages including 
appendix (65 pages), bibliography (84 pages), indexes 
(112 pages) to vols. I and II, deals with penicillin and strepto- 
mycin and has two final chapters, one on the action of anti- 
biotics on bacteria and another giving conclusions. In the 
historical introduction to penicillin, Sir Alexander Fleming's 
discovery of penicillin is fully described and then there is a full 
account of the early work at Oxford which, owing to the 
Second World War, was greatly hampered by many difficult- 
ies, particularly as regards supplies of essential equipment. 
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Though little is said here it is obvious that this must have 
been a heart-breaking time for Florey and his colleagues, 
who knew that they had a preparation which would revolu- 
tionize the treatment of infections, particularly in war wounds, 
and were not able to get on fast enough because of war-time 
restrictions. The later development of penicillin and its 
dramatic effect in clinical practice both in the battlefields and 
in the civilian population are now so well known and recog- 
nized that there is no need to say more here. It is, however, 
noticeable that the Oxford team do not claim for penicillin 
all the credit for the dramatic improvements in the surgical 
treatment of war wounds ; they say : 


Much of the success attending the use of penicillin for the treat- 
ment of the wounded is to be attributed to the increasingly high 
quality of war surgery, and this again received a great stimulus 
because surgeons armed with penicillin could, if their technique 
were sufficiently good, suture even the most severe wounds with- 
- the danger of spreading sepsis, and with great benefit to the 
patient. 


In the light of their intense research on antibiotics and their 
«pplication, the Oxford workers have formulated the proper- 
ites desirable in a chemotherapeutic agent for systemic use. 
The agent should have little toxicity to the animal body in 
comparison with its toxicity to sensitive micro-organisms. It 
should be active in low concentrations for otherwise the doses 
would be impracticably high. It should be active in the 
presence of normal and pathological body fluids and should 
not be inactivated by tissue enzymes. It should not be anti- 
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genic because of the great danger of producing allergic 
phenomena. For most purposes it should be significantly 
soluble at the pH of body fluids. A great advantage in an 
antibiotic would be stability sufficient to allow of its adminis- 
tration by mouth. 

So far penicillin, with the one single disadvantage of not 
being usefully administrable by mouth, is the exceptional 
antibiotic that fulfils these criteria, but recently chloro- 
mycetin and aureomycin, two antibiotics that can be given by 
mouth, have shown exceptional activity against a number of 
infections. How these new substances will compare with 
penicillin in clinical practice has yet to be seen. There is, 
however, no doubt that penicillin has come to stay and will 
be our main weapon in combating infections when properly 
used. The other antibiotics will have their place in supple- 
menting penicillin in the treatment of infections in which 
penicillin is less applicable. 

This book will be essential to all those who are interested 
in chemotherapy and should have a place in every hospital 
library and medical laboratory. All other works of a similar 
nature in this field fall far short of this reference book ; and it 
is more than an exhaustive review because of the high stand- 
ing of the authors who, beside their work on penicillin, have 
themselves isolated and studied many new antibiotic sub- 
stances. Their critical evaluation of the subject will therefore 
command universal respect, and indeed we owe these busy 
workers a tremendous debt of gratitude for sparing their time 
to give us the benefit of their unique experience. 
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Annotations & News 
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MEDICAL CONGRESSES 1950 


Autonomic Nervous System. The Austrian Medical Conference 
will be held in Salzburg from 7-9 September, 1950. The main 
subject of the Conference will be “The Autonomic Nervous 
System and its Influence upon the Course of Illness’. Enquiries 
should be sent to the Sekretariat der Van Swietengesellschaft, 
Landeskrankenhaus, Salzburg. 


Cancer. The Fifth International Congress on Cancer will be 
held in Paris at the Sorbonne, from 15-22 Jyly, 1950. The Con- 
gress will coincide with the 50th anniversary of the discovery of 
radium by Pierre and Marie Curie, to the celebration of which 
members of the Congress are invited. Papers to be read will deal 
with the following branches of the subject: biology _and experi- 
ment, pathology, clinical approach, therapy, social implications 
of the fight against cancer. Full details may be obtained from 
l'Union Internationale contre le Cancer, 6 Avenue Marceau, 
Paris VIII. 


Comparative Fertility. The new Society for the Study of Com- 
parative Fertility will hold its inaugural meeting at a conference to 
be held at the premises of the Zoological Society of London on 
16-17 June, 1950. Further particulars may be obtained from 
Dr G. I. M. Swyer, Obstetric Hospital, University College Hospital, 
London, W.C.1. 


Diseases of the Chest. The First International Congress on 
Diseases of the Chest will be held in Rome from 17-20 September, 
1950. The Congress is to be held under the auspices of the council 
on international affairs of the American College of Chest Physicians 
and the Carlo Forlanini Institute. Further information may be 
obtained from Professor A. Omodei Zorini, Carlo Forlanini 


Institute, Rome, or from Dr Chevalier L. Jackson, 500 North Dear-. 


born Street, Chicago 10, Illinois, USA. 


Haematology. The International Society of Haematology will 
hold a Congress from 21-26 August, 1950, in Cambridge. The 
provisional programme includes the following subjects : (i) Therapy 
of Anaemias; (ii) Hyperpleurism; (iii) Leukaemia, Including 
Therapy of Leukaemia ; (iv) Physiology and Pathology of Coagula- 
tion and (v) Immunohaematology. Further information may be 
obtained from Dr Martin Hynes, Department of Medicine, Univer- 
sity of Cambridge. 


History of Medicine. The Sixteenth Congress of l'Union Inter- 
nationale d’Histoire de la Médecine will form part of the Sixth 
International Congress on the History of Science. This will be 
held in Amsterdam from 14-20 August, 1950. Further informa- 
tion may be obtained from Professor Ir R. J. Forbes, Haringvliet- 
straat 1, Amsterdam-Z, the Netherlands. 


Maternity and Child Welfare. The Annual Conference of the 
National Association for Maternity and Child Welfare will be held 
in London from 28-30 June, 1950. The theme of the Conference 
will be “* The Child and its Environment” and introductory papers 
by experts in the field will be followed by group discussions. 
Further information may be obtained from the Honorary Secretary, 
National Association for Maternity and Child Welfare, 5 Tavistock 
Place, London, W.C.1. 


Medical Photography. An International Exhibition of Medical 
Photography will be held in London from 12-24 June, 1950, by 
the Medical Group of the Royal Photographic Society. It is 
hoped that medical photographers from all parts of the world will 
submit their work for selection. Entry forms may be obtained 
from the Honorary Secretary, Kenneth G. Moreman, 16 Princes 
Gate, London, S.W.7. 


Psychiatry. The International Congress of Psychiatry will be 
held in Paris from 18-27 September, 1950, and will include an 
exhibition of psychopathological art. The secretary-general of 
the Congress is Dr Henri Ey, 1 Rue Cabanis, Paris XIV. 
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GALEN AND RHAZES: A SPANISH 
TRANSLATION 


The last twenty years have seen the growth of a widespread interest 
in the history of medicine in most of the countries of Latin America. 
It is by no means the interest of the dilettante, but a genuine 
scholarly discipline fostered and maintained by numerous univer- 
sity chairs in the subject and a number of flourishing specialis: 
institutes. The Institute of the History of Medicine of the Univer- 
sity of Buenos Aires has long been known for its journal, the 
Publicaciones, which is distributed throughout the world. Formerl; 
edited by Professor Juan Ramon Beltran, it is now under the able 
direction of his successor in the chair, Professor Anibal Ruiz 
Moreno. Volume 12,' for the year 1948, was published a few 
months ago and has recently arrived in this country. 

The first part of this volume is a most important contribution t: 
Galenic literature, for it is devoted entirely to a Spanish translation 
of two of Galen’s treatises on the pulse. Working in collaboration 
with the distinguished Spanish philologist Dr Antonio Tovar. 
Professor Moreno has based his version on Kiihn’s edition which. 
if not perfect from a philological standpoint, is the best available 
since Galen’s writings on the pulse have not yet found their way 
into the modern critical edition of his works which began in the 
Corpus medicorum graecorum in 1914. There is no complete trans- 
lation of Galen’s works into any modern language, and Professor 
Singer’s appeal for a complete English translation has not shown 
any obvious results, although I believe that such an undertaking has 
been started in the United States of America. 

Galen wrote seven distinct treatises on the pulse, viz., (i) De usu 
pulsuum ; (ii) De pulsibus ad tirones ; (iii) De pulsuum differentiis 
libri IV; (iv) De dignoscendibus pulsibus libri IV; (v) De causis 
pulsuum libri IV ; (vi) De praesagitione pulsibus libri IV ; (vii) Syn- 
opsis librorum suorum de pulsibus. These were published in their 
entirety in the Opera de pulsibus in 1532, but the only modern work 
on any of them is Johann Gossen’s critical discussion of the Synopsis 
(Berlin, 1907). 

It is clear then that Professor Moreno, in undertaking the trans- 
lation into Spanish of all seven treatises, has found a neglected 
corner in the field of Galenic studies, and one which is most 
important for the influence and strength of the Galenic tradition, 
so that his work will be of value to scholars not only in the Spanish- 
speaking countries but throughout the world. 

He has wisely chosen to begin the series with (ii), the compendium 
on the pulse for students, a short tract of only twelve chapters, and 
to proceed to (iii) the four books on the differences of pulses. The 
chapter headings throughout are taken from the sixth Giunta 
edition (Venice, 1586) ; footnotes are sparse, but there is an excel- 
lent index of subjects, an index of authors cited in the text, and 
another of references to Galen’s other works. A most useful 
feature is the glossary of technical terms used by Galen, with their 
modern Spanish equivalents. 

To judge the translation itself one would need to be expert not 
only in Greek and Spanish philology but also in Galenic physiology 
and medicine ; for those who do not possess this rare combination 
of attainments the authority and reputation of the two translators 
is sufficient recommendation. 

The second part of the volume under discussion is also devoted 
almost entirely to the Spanish translation of a classic text, the book 
on smallpox and measles by Rhazes. The indefatigable Professor 
Moreno is entirely responsible for this version. As he confesses in 
his preface, there is no Spanish orientalist with sufficient knowledge 
of medicine to undertake a direct translation from the’ Arabic text, 
and he decided to make a Spanish version of the English translation 
by W. A. Greenhill which was published by the Sydenham Society 
in 1848. He could not have made a better choice, and it must be of 
particular pleasure to English historians of medicine to find the 
work of one of their greatest predecessors reappearing in this guise 
more than a century after it was written. 

Rhazes’ work on the smallpox and measles is too well known to 
warrant any detailed account here. It is of course the first classic 
account of both diseases, and for nearly a thousand years there 
have been few writers on the subject who have not been indebted 
to it or referred to it in some way or other. The present text is pre- 
ceded by a useful introduction on the author’s life and work. 


For particulars, see p. 394. 
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Concluding the volume is an interesting account of the organiza- 
tion of military hygiene in the Brazilian war of 1827. Written by 
Professor Moreno in collaboration with Vicente A. Risolia and 
Rémulo D’Onofrio, this paper was read at the seventh National 
Medical Congress. 

After perusing this very impressive volume I cannot resist the 
temptation to revive the perennial complaint of the singular lack 
of a scholarly British journal devoted to the history of medicine. 
With some of the finest medical libraries in the world and a wealth 
of material for study, we are still without one ; nor is there in any 
of our universities an institute or even a chair in medical history. 
The superiority of North America in this respect is already acknow- 
ledged. The astonishing activity in South America since 1939, of 
which this volume is one further proof, should do something to 
stimulate the responsible authorities in Great Britain. 


F. N. L. Poynter 


1542 
JOURNALS NEWLY RECEIVED 


The Bulletin of the Hong Kong Chinese Medical Association 
entered its second year of publication with the first number to 
reach us (vol. 2, no. 1, April 1949). The Editorial Board at that 
time felt assured of its continuance “*. . . as a medium of com- 
munication and information for the medical fraternity in Hong 
Kong as well as a means of union among the members of our 
Association,”’ and invited contributions, which should be addressed 
to the Editor-in-Chief, Dr H. C. Chan, Bank of Canton Building, 
4th Floor, Hong Kong. The editorial discusses the question of 
administration of intravenous injections by nurses, which had been 
raised in the correspondence columns of the previous number, and 
requests the co-operation of the Association’s members in the cur- 
rent anti-tuberculosis campaign. Original articles and case reports 
are published, and a few abstracts. The Association’s annual 
report is incorporated in the Bulletin, and refers to the “* very good 
medical films *’ which had been shown to the Association by the 
British Council during the period under review. 


* * 


Archivos Argentinos de Reumatologia (Buenos Aires) has published 
as part of vol. 11, 1949, a special number on the histopathology and 
pathogenesis of acute rheumatic disease (Bouillaud’s disease). The 
number consists of a monograph by Dr Pedro I. Elizalde, professor 
of pathological anatomy and physiology in the National University, 
Buenos Aires. Typical rheumatic lesions of the cardiovascular 
system, lungs, liver, kidneys, thyroids and thymus, muscular 
system, tendons and skin are described, each section being illus- 
trated with photomicrographs. The author comments on the high 
incidence of tonsillar infection and concludes that this is the most 
frequent cause of acute rheumatic disease. 

Vol. 12, no. 2, of the same journal contains two articles on 
rheumatic disease and allergy, one on climate and rheumatism and 
a summary of the proceedings of the Seventh International Congress 
on Rheumatism which took place in New York in May-June 1949. 


We have recently received vol. 14, no. 1, 1949, of the Revista de 
Instituto Bacteriolégico Malbrdn (Buenos Aires). This number 
consists of 33 reports of original work by members of the institute’s 


. Staff. Subjects to which groups of four or more studies are devoted 


are influenza virus “* A ’’, Coccidioides immitis Rixford et Gilchrist, 
and Leptospira. The number is illustrated with drawings and with 
nearly 50 photomicrographs of a good standard. 


* *” 


From the Department of Parasitology, University of Chile, we 
have received two numbers, vol. 4, no. 1 and no. 2, 1949, of the 
Boletin de Informaciones Parasitarias Chilenas. Each number 
contains three original short articles, an abstract of an important 
paper on a relevant subject, and a section of news. 

The Department of Parasitology and the School of Medicine of 
the University of Chile have been completely destroyed by fire, and 
the head of the Department, Professor Amador Neghme, appeals 
for assistance in re-equipping the laboratories. Publications con- 
cerning amoebiasis, trichinosis, trypanosomiasis, yellow fever and 
hydatid disease are urgently required, and papers dealing with 


bull. hol. 6 No. 4 


parasitology, biology, epidemiology, and public health in general, 
would be appreciated. 


The introduction during the summer of 1949 of a limited scheme 
of BCG vaccination in Great Britain lends interest to a recent special 
number of the Boletin Médico Social (Santiago de Chile), organ of 
the Caja de Seguro Obligatorio (department of compulsory national 
insurance). In a covering letter, Dr Alfredo Biondi E., director of 
medical services in that department, refers to the slow economic 
development of Chile and its depressing effect on the general stand- 
ard of living, and notes that “‘ The mortality rate of tuberculosis 
does not seem to have decreased in the last fifty years (240 per 
100,000 inhabitants).” 

To break into this discouraging situation the Caja de Seguro 
Obligatorio launched a national propaganda campaign in favour of 
BCG vaccination. The campaign had the support of the medical 
profession, voluntary bodies and other government departments, 
and was followed Wy practical measures which it is hoped soon to 
co-ordinate into a national scheme. No. 164-168 of the Boletin 
Médico Social, May—September 1948, is issued in association with 
the campaign. Besides three articles by Chilean workers discussing 
national and local aspects of BCG vaccination, it contains ten 
others selected and translated from European and American litera- 
ture; among these are two by Dr Arvid Wallgren, the Swedish 
pioneer in this field, and one by Dr C. Guérin. A third section 
includes a detailed history of BCG vaccination in Chile from 1925 
to 1948, a group of official documents relating to the campaign, and 
correspondence on the subject taken from the British Medical 
Journal. The number is illustrated, and English summaries are 
appended to many of the main articles. 


*” 


Minerva Chirurgica (Turin), another member of the famous 
group, published fortnightly, is now in its fourth year. Vol. 4, 
no. 17, September 1949, contains articles on conditions associated 
with the right half of the abdomen (Professor G. Peracchia), 
pharyngo-oesophageal diverticula (P. L. Bruzzone), treatment of 
secondary haemorrhages (Dr M. Pittoni), a case of intestinal occlu- 
sion from ascaridiasis (Dr M. Romano), and Breitman’s test for 
autonomic nervous function in postoperative and post-traumatic 
states (C. Scartozzi & G. Martinetto). A section of abstracts from 
current literature completes the issue. 


The group of medical journals published by Edizioni Minerva 
Medica is further enlarged by the appearance of Minerva Gineco- 
logica (Turin), vol. 1, no. 1, October 1949. This journal succeeds 
Folia Gynaecologica and La Ginecologia, the history of which is 
outlined in the introduction. Original articles include two on 
pneumo-amniography (Drs G. Vecchietti and E. Robecchi), one 
on surgical treatment of retroflexion of the uterus by the Acconci 
method (Dr M. Repetti), and one on sympathectomy in painful 
pelvic syndromes (Dr G. Passera). There is also a section of ab- 
stracts from literature, a guide to journals of obstetrics and gynaeco- 
logy, notes and news, and a section of “* Varia ” touching on medical 
aspects of history and art. Summaries in French, English and 
German of the original articles are grouped together at the end of 
the journal. 

* 


We have received two further volumes in the series Coleccién 
Espanola de Monografias Médicas, published by Ediciones BYP of 
Barcelona, under the direction of Dr J. Puig Sureda. Each of 
these volumes is a double number: the first (1949, no. 99-100), 
Bronquitis crénicas, is by Dr D. Antonio Marcos Barbero; the 
second (1949, no. 101-102), Osteoperiostitis, is by Dr D. V. Bosch 
Olives. As is usual in this series, each volume includes, in addition 
to the main monograph, a section of short original articles on a 
number of subjects under the heading: ‘* Practical notes on diag- 
nosis and treatment.” 

* * 


The Sociedad de Medicina del Deporte y del Trabajo and kindred 
organizations in Argentina celebrated the first national congress of 
industrial medicine in Buenos Aires in May 1948. Its proceedings 
were published in two volumes, separately paged, during 1949. 
More than 50 contributions are included, representing nutrition, 
physiology, legislation, vocational guidance, accident prevention, 
industrial diseases and toxicology, history of industrial medicine, 

Continued at foot of page 360 
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THE ROYAL COLLEGE OF SURGEONSJOF 
ENGLAND 1800-1950 


A century and a half is not a long history for an English institu- 
tion. Yet, though the Royal College of Surgeons of England, 
younger than its sister colleges in Edinburgh and Dublin, is this 
year celebrating only the third jubilee of its charter of incorporation, 
it is the direct successor of guilds and companies of London sur- 
geons whose lineal ancestry may be traced back without a gap for 
more than five hundred years. 2 

Towards the end of the eighteenth century the Company of 
Surgeons was neglecting its business. It had separated from the 
Barber-Surgeons, with high hopes for independent success, in 1745. 
But after half-a-century it became legally necessary to make a fresh 
start. The reformers decided to begin on new lines and, instead 
of renewing the Company, founded under Royal Charter the College 
which is now looking back over 150 years of good work. And now 
the College has re-equipped itself in the most recent years to play 
- ever more active and useful part in the medical world of the 

uture. 

The new College of 1800 inherited from its predecessor a house, 
41 Lincoln’s Inn Fields, to which the Company had intended to 
move from its Hall in the Old Bailey its records and such plate 
and pictures as had been collected since 1745, and, above all, John 
Hunter’s museum, the charge of which had been entrusted to the 
Company by Parliament. Hunter, the greatest biologist and sur- 
geon of his day, had died in 1793, but the museum was still in his 
executors’ hands. The College also inherited the duties of arrang- 
ing anatomy lectures, and of examining candidates for the practice 
of surgery in London and in the national armed Forces. Of these 
duties the old Company had neglected all but the examining. The 
new College has developed them immeasurably and undertaken 
many other important activities. Since the reform of 1843 it has 
held a truly national position as the Royal College of Surgeons of 
England, not merely of London as theretofore. Its Fellowship 
examination instituted at that time is generally recognized as the 
most honourable surgical examination in Great Britain, if not 
in the world, and has long attracted aspirants from the distant 
dominions. 

Between 1800 and 1843 the College was very much alive. It had 
built itself a fine house and museum in 1813, and rebuilt on a more 
ample scale in 1835 the familiar building, later much extended, but 
badly damaged in 1941, which is soon to be restored in yet more 
splendid scope. The Museum had been displayed and developed, 
and a fine library rapidly collected, both under highly competent 
Officers. But the constitution remained antiquated: all control 
was in the hands of a self-perpetuating Council, whose members 
were elected for life from the then small circle of the metropolitan 
hospital staffs. The good work done by the College could not 
silence the objectors in the 1830s, when reform was on every man’s 
lips. Fortunately wise opinions prevailed within the Council, and 
at the instigation of G. J. Guthrie and others, with Benjamin Brodie 
as the active spirit, a new Charter was obtained in 1843, which 
established the Fellowship on the basis of an advanced examination 
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psychology, hygiene and welfare, absenteeism, women in industry, 
and evaluation of work. The report is well printed, and illustrated 
where appropriate. 

The following journals have also been received : 
oe Medicorum Upsaliensis (Stockholm), vol. 55, nos. 1 
Aparato Respiratorio y Tuberculosis (La Paz, Bolivia), year 6, nos. 

21-22, 23, 1949 
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in the surgical sciences. It made the Council elective, reasonably 
curtailed its privilege and tenure, and as said above made the 
College a national instead of a local body. So far-sighted was 
Brodie that no fundamental change in the constitution has been 
found necessary. Supplementary charters have enabled the College 
to improve its methods and extend its field of work. A Licence in 
Dental Surgery was instituted in 1859. In 1883 it joined with the 
Royal College of Physicians in forming the Conjoint Examining 
Board to manage the qualifying examination (M.R.C.S., L.R.C.P.) ; 
and a number of special diplomas were soon introduced. Women 
were admitted to full equality within the College in 1926. Since 
the end of the war in 1945, Faculties of Dental Surgery and of 
Anaesthetists have been formed. By these reforms the College 
has grown a hundredfold in membership, and the members 
= being drawn more than ever into touch with active collegiate 
ife. 

Every national institution has a double history. It plays its 
part, through the distinguished men who give their counsel to its 
deliberations, in the affairs of the nation. It also has its domestic 
history in the work of its officials and scientific staff. The College 
of Surgeons has thus taken a prominent part throughout its history 
in promoting the education and maintaining the professional 
standards of surgeons, and in wider medical questions. But of the 
great surgeons who have filled the presidential chair only a few, 
such as Brodie or Moynihan or Lord Webb-Johnson, have left a 
lasting mark on its domestic history. The greatest member of the 
College Council, Lister, was never President, just as a century 
earlier John Hunter served on the Court of the old Company but 
never became Master of it. ie 

The Hunterian Museum was designed by its founder to exhibit 
on a very extended scale a comparative survey of biological form 
and function. Hunter seems to have been the first man to conceive 
of surgery as the application of a knowledge of all living processes 
to the cure of disease. By the work of Richard Owen, conservator 
of the museum from 1842 to 1856 and assistant to William Clift 
for the previous fifteen years, Hunter’s collections were reorganized 
and extended, and fully explained in a series of detailed and illus- 
trated catalogues, which were constructive contributions to the 
advancing knowledge of physiology and pathology. 

One of the conditions under which Parliament entrusted the 
Hunterian Museum to the care of the College was that Hunterian 
Lectures should be regularly delivered. Competition to deliver 
one or more of these lectures, on a topic submitted by the lecturer, 
has always been keen among rising surgeons of a scientific bent. 
They have been supplemented by continuous lecture courses and 
demonstrations of museum specimens given every year by the 
members of the College’s scientific staff. Among these regular 
courses are the Arris and Gale lectures, delivered under endow- 
ments dating back to 1645 and 1507. Since 1946 the College has 
established an integrated system of postgraduate teaching, and has 
opened a Residential College in two houses adjoining the central 
College building. This is only a forerunner of the Nuffield College 
of Surgical Sciences which will before long rise from the bombed 
site at the other side of the College. The late war, which did irre- 
parable damage to the Hunterian Museum in the disastrous air-raid 
of May 1941, provided opportunity for resurgence on an unpre- 
cedented scale, which has been seized and exploited by Lord Webb- 
Johnson, President 1941-49, with masterful foresight. The 
College has been fortunate in attracting princely endowments for 
its scientific work, as well as countless donations large and small 
towards the rebuilding fund, and gifts of specimens for the re- 
equipment of the museum, not only at home but from overseas. 


The Diabetic Journal (London), vol. 5, no. 12, 1949 

Gaceta Médica de Lima (Lima), vol. 4, no. 3, 1949 

Les Instantanés Médicaux (Paris), nos. 1 & 2, 1949 & 1950 

Lijecnitki Vjesnik (The Journal of the Medical Association of 
Croatia) (Zagreb), vol. 71, no. 3, 1949 

Revista de la Federacién Médica de Guatemala (Guatemala), year 3, 
nos. 14 & 15, 1949 

Szovjet Orvostudomanyi Beszamolé (Budapest), vol. 1, no. 1, 1949 
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Two or three extended periods of great productivity stand out in 
the College’s history in the past 150 years. In the first of these, 
besides Owen’s work in the museum, mentioned already, rapid 
progress was made in the 1830s in collecting a library which should 
be a working tool for the College’s staff and students, and a real 
academic storehouse of the records of surgical discovery through the 
ages. Fifty years later, at the time when periodical publications 
were beginning to proliferate, the library was thoroughly reorgan- 
ized. When the College celebrated its centenary in 1900 it possessed 
one of the finest medical libraries in the country. In the succeed- 
ing decades it was outstripped by other libraries of wider scope. 
But by virtue of its rich resources, early laid down, in surgical 
classics and basic scientific periodicals it remains one of the premier 
centres of medical literature in the Commonwealth, and fills an 
important niche as the specialist library of anatomy and surgery 
among the many medical libraries which have grown up during the 
twentieth century. The Council has always encouraged its use 
by those scientists and students beyond the immediate circle of 
the College who can produce suitable evidence of their bona 
fides. 

Scientific research has not been neglected. The range of Owen’s 
work in comparative anatomy, in which he included the palaeonto- 
logical evidence, is still unrivalled. Sir Arthur Keith’s epoch- 
marking work in evolutional anthropology showed what value the 
insight of genius could derive from the Museum’s vast osteological 
collections, which to others seemed a Golgotha. In more recent 
years the Buckston Browne Farm and the Bernhard Baron Labora- 
tories, both managed by the College, have contributed to the eluci- 
dation of urgent surgical problems: the pioneer work on surgery 
of the heart by Laurence O’Shaughnessy, a victim of the war, may 
be quoted. For nearly fifty years the College has been jointly 
responsible with the Royal College of Physicians for the Imperial 
Cancer Research Fund, from whose laboratories a series of funda- 
mental Scientific Reports has issued. The College itself publishes 
an Annual Scientific Report, and has from time to time issued many 
publications of scientific value, mostly in connexion with the 
Museum. Twenty years ago the record of past Fellows was pub- 
lished in Plarr’s lives of the Fellows, 1843-1930, the work of a former 
librarian, Victor Plarr. Three years ago the monthly Annals of the 
College were inaugurated, and have already achieved popularity. 
This journal publishes the scientific lectures delivered at the College, 
as well as recording current activities and describing historic 
possessions. By domestic activity no less than by the leading part 
it plays in the surgical life of the Commonwealth, the College con- 
tinues to promote, in the words of its Latin motto, ‘“* Arts useful 
to all.” 


W. R. Le Fanu 
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THE DIFFERENTIATION OF FUNCTION OF THE 
ANTERIOR AND POSTERIOR ROOTS 


Historical Background 


When Robert Whytt (1714-1766) became Professor of the 
Theory and Practice of Medicine at Edinburgh, his old university, 
in 1747, he busied himself chiefly with physiological experiments, in 
the course of which he was the first worker to localize a reflex. He 


- obtained lasting dilatation of the pupil by compression of the optic 


thalamus. Whytt also showed, by experiments on a frog, that an 
intact portion of the spinal cord suffices for a reflex... Whytt 
gained prominence in Germany, Switzerland, and France because 
his theories on neurophysiology brought him into conflict with 
Albrecht von Haller (1708-1777) of Berne.?_ Fearing, in his history 
of reflex action, says of Whytt : 


Though Descartes is frequently credited with being the originator of the 
doctrine of reflex action, this is based largely on his chance use of an analogy in 
support of his theory of the human body as a material machine directed by a 
rational soul . . . In contrast, Whytt, under involuntary motion, as a result 
of a penetrating psychological and physiological analysis, recognized a separate 
class of animal action.* 


On the clinical side, Whytt is noted as the first to describe tuber- 
culous meningitis. 


Another Edinburgh professor, Alexander Monro secundus 
(1733-1817), who described the foramen in the brain, which bears 
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his name, pointed out that the ganglia of the spinal nerves are 


formed on the posterior roots and that the anterior roots possess no 
ganglia : 


Instead of this, I have observed, that the posterior fasciculus only of the 
spinal nerve enters into the ganglion ; and that authors have been deceived, 
by not having slit open the external coat of these nerves.* 


But as yet there was no appreciation of the true function of the 
anatomical arrangement. 

The first person to insist on the separate functions of the anterior 
and posterior roots was Alexander Walker (1779-1832), a lecturer 
in anatomy at the extramural school.? He was a brilliant man, 
though an eccentric; an excellent linguist, his translation of the 
reports of foreign workers on his own subject (Documents and dates 
of modern discoveries in the nervous system, London, 1839) is un- 
impeachable.> Walker was naturally deeply perturbed when no- 
one of his time gave him credit for his speculations. He apparently 
based his inferences on purely anatomical evidence, however, and 
unfortunately he made one mistake—he thought the anterior root 
was sensory and the posterior one motor. 

Charles Bell (1774-1842) was the first person to discover that the 
anterior roots were motor in function. He was the youngest son 
of an Episcopalian clergyman in Scotland and was devoted to his 
mother: “.. . for twenty years of my life,” he wrote on one 
occasion, “* [ had but one wish—to gratify my mother and do some- 
thing to alleviate what I saw her suffer.” After studying medicine 
in Edinburgh, he took over his brother John’s class in anatomy 
there, but in 1804, to avoid being caught up in the vendetta being 
waged against his brother by the Professor of Medicine, James 
Gregory, Charles Bell went to London to seek his fortune. It was, 
however, in the extramural school at Edinburgh that Bell’s atten- 
tion was first directed to the study of nerves.*® 

Charles Bell had a long way to go before he was knighted for his 
physiological discoveries, but already he had been not unsuccessful. 
As a student in Edinburgh he published A system of dissections, in 
two volumes (Mundell, Edinburgh, 1798-1803), illustrated by his 
own drawings. (It must have been very inconvenient to use on the 
dissecting table, because it is so large; but then perhaps the idea 
was to ensure that the student read the relevant section before 
starting work.) His Essay on the anatomy and philosophy of 
expression (London, 1806) was in after years so to captivate Queen 
Victoria’s interest that she read it with rapt attention for two hours ; 
whilst the Nabob of Arcot had a copy bound in red morocco and 
satin. 

Bell, however, was determined to make a discovery as funda- 
mental as Harvey’s on the circulation of the blood. As early as 
1807 Bell began to formulate the conceptions which were to bring 
him fame ; and in 1810 he wrote to his brother George : 


Next it occurred to me that all the spinal nerves had within the sheath of 
the spinal marrow two roots—one from the back part, another from before . . 

Experiment 1. I opened the spine and pricked and injured the posterior 
filaments of the nerves—no motion of the muscles followed. I then touched 
the anterior division—immediately the parts were convulsed. 

Experiment 2. I now destroyed the posterior part of the spinal marrow by 
the point of a needle—no convulsive movement followed. I injured the 
anterior part, and the animal was convulsed.’ 


When Bell married in 1811 the young bride soon found that 
research on nerve function ‘“* was the important object of his life ”’, 
and she tried to understand what he talked about. In this year Bell 
printed privately his Idea of a new anatomy of the brain; submitted 
for the observations of his friends (Strahan & Preston, London, 1811). 
Here he referred to the results obtained in the experiments des- 
cribed the year before in his letter to his brother. This pamphlet 
has been reproduced in full in Medical Classics (1936, 1, 105) and 
fairly fully in J. F. Fulton’s Selected readings in the history of 
physiology.’ The copy in the Library of the Royal College of 
Surgeons of England has a list of the persons to whom Bell sent his 
essay, copied from a list in Bell’s own handwriting. This shows 
that he presented copies to John Abernethy, Matthew Baillie, Sir 
Astley Cooper, Dr. Burrowe of Philadelphia, and others. A 
transcript of a letter from the printers, also annexed to this copy, 
establishes that Bell had 100 copies printed at the end of August 
1811. It is clear from the Jdea that at this time Bell still adhered 
to the old doctrine of the “* sensibility ’’ and “ insensibility ” of 
nerves. 

Since 1822, when Magendie first put forward his claim, there has 
been controversy as to whether he or Bell deserve credit for the 
discovery of the functions of the anterior and posterior roots. 
Béclard, a fellow countryman of Magendie, openly declared in 1884 


j 


| 

361 
» 

li Vol. 6 No. 4 


1545 


that there was no doubt that Bell was the first to settle this question 
by experiment. A more recent writer, Dr J. F. Fulton, however, 
states : 


Though one hesitates to pass judgement upon claims of a one can- 
not doubt that Bell was dishonest and that the chief credit for elucidating the 
function of the posterior as well as the anterior roots belongs to Magendie. 
It will be observed that he had clearly in mind the principle of specific nerve 
energies. 


This judgement may be considered harsh. It does appear that 
Bell’s experiments in 1810, published in 1811, were the first, and 
that they did provide an anatomical basis which had previously 
not been complete. Certain it is that they inspired Magendie’s 
work. In 1821 Bell’s assistant and brother-in-law John Shaw 
(1792-1827), before his teacher’s fame had reached its height there, 
demonstrated some of the experiments in Paris.* In the follow- 
ing year the publication there of the results of Magendie’s ex- 
periments on a litter of eight puppies '° proved conclusively that 
the anterior roots are motor and the posterior ones sensory ; this 
was further confirmed in the frog by Johannes Miiller (1831), in 
the fish by Wagner (1846) and Stannius (1849), and in birds by 
Panizza (1834) and Schiff (1858).41_ The fundamental law of neuro- 
physiology which states that a nerve fibre cannot be both motor 
and sensory should, perhaps, be called the Bell-Majendie Law. 

In connexion with the controversy, it may be of interest to quote 
two Orations. One was delivered in 1843 by James Moncrieff 
Arnott; the other in 1935, by Professor Edwin Bramwell. Dr 
Arnott said : 


There remains to Bell clearly and unequivocally the merit of having first 
shown that in investigating the functions of the nervous system, we must first 
direct our attention to the roots and not to the trunks of nerves. That the 
nervous trunks conveying motion and sensation consist of two distinct sets of 
filaments in the same sheath. That the filaments for motion form a distinct 
root from those of sensation ; leaving it to be inferred that the posterior are 
for sensation . . . And lastly, of having been the first who, dissatisfied with 
the observation and study of the mere form of the various parts of the nervous 
| see applied the method of experiment to aid him in determining their 
unction.** 


In the words of Professor Bramwell he 


. formulated a working conception of the nervous system when all was in 
a state of chaos, a conception which stands today and has served as a basis for 
all subsequent inquiry and progress.'* 


In 1833 Marshall Hall (1790-1857) introduced the conception of 
the spinal cord as a chain of segments whose functional units are 
separate reflex arcs. Marshall Hall’s demonstrations of tonic 
closure of the sphincters by reflex action, of cessation of strychnine 
convulsions after destruction of the spinal cord, and of the fact that 
most reflexes are more readily elicited by stimulating the appro- 
priate end-organs rather than their trunks, although appreciated 
abroad, were for a time the subject of bitter controversy in Britain.® 

Sir Charles Bell always retained his early love for drawing and 
painting, in which he had great skill, as shown in his first book on 
dissections. Paintings which he made of war wounds at Waterloo 
hang in the Museum of the Royal College of Surgeons of Edinburgh. 
In 1842, while on a sketching holiday in Worcestershire, Bell died 
suddenly during the night. He was buried in the village church- 
yard at Hallow Park. 

Alexander Walker had died ten years previously, still convinced 
that the anterior root was sensory and the posterior one motor. 


Laurence Dopson 
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PAUL EHRLICH 


Dr Johnson straddles English literature partly because he was 
fortunate enough to have the perfect biographer ; in this respect 
Paul Ehrlich was also fortunate. When he declared to his friends 
that for successful work there must be four ‘* G’s ”—Geduld, 
Geschick, Geld und Gliick (patience, ability, money and luck)— 
Dr Meyer, one of his assistants, replied: ‘ If the first three are 
present and used properly the fourth *“‘ G ”’ comes by itself”. The 
truth of Dr Meyer’s reply will be evident to the reader of Martha 
Marquardt’s book.' By his faithful use of the first three *“* G’s ”’ 
Paul Ehrlich created for himself the fourth “*G’’; he provided 
Martha Marquardt with the opportunity to watch, to work, and to 
worship, and out of that association has grown a biography which 
is almost Boswellian in its faithful detail. 


PAUL EHRLICH 1854-1915 


Acknowledgements to William Heinemann Medical Books Ltd. 


To the world at large, Ehrlich is simply the man who discovered 
salvarsan (606), a cure for syphilis. His claim to fame as a scientist 
goes much deeper. True, he discovered a number of useful 
remedies, but so have others whose names are now almost forgotten. 
Paul Ehrlich was the leader, almost the crusader, in a new branch 
of medical science which has added to the armamentarium of the 
practitioner many drugs which are now almost taken for granted as 
a natural heritage of man. Indeed, looking back to the decades 
before Ehrlich published his first papers, one wonders what the 
practitioners did beyond awaiting the natural outcome of a disease ; 
take away serum therapy, arsenicals, antimonials, basic dyes, alka- 
loids, sulphonamides and antibiotics, and what is left ?—a bare 
medical chest, indeed, for the treatment of microbial infections. 

Ehrlich’s theories on the mode of action of antibodies and drugs 
were attacked during his own time, and since, on the grounds that 
they were too naive or too pictorial ; but it is evident from his own 
writings, and even more clear from Miss Marquardt’s book, that he 
was endowed with more than an ordinary capacity for visualization 
of his problems. Although this tempted him to explain his theories 
in highly pictorial terms, it was also this characteristic which 
enabled him to direct research in the complex field of organic 
essen and to wed it so successfully to biological research. 


* For particulars, see p. 394. 
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The fundamental problem which faces the student of chemother- 
apy today is selective toxicity. Why is penicillin or chloromycetin 
able to destroy infecting micro-organisms without showing any 
appreciable toxicity towards the host cells? We find the problem 
stated by Ehrlich in somewhat different terms : “* It is quite evident 
that only those substances in which the organotropism and parasito- 
tropism stand in a well-balanced relation to each other can be used 
in practical medicine as curative substances.”’ It is easy to imagine 
how excited Ehrlich would have been over the recent discoveries in 
intermediary metabolisms and comparative biochemistry which 
begin at last to provide a clue that may solve the riddle. 

Interwoven with the picture of Ehrlich the scientist is the picture 
of Ehrlich the man, and how vivid a picture Miss Marquardt has 
achieved ! She has presented to us an autocrat, intolerant of 
criticism ; a man of childlike simplicity ; a lovable, generous and 
gentle soul devoted with a passionate singleness of purpose to a 
cause—the cause of science. It would have been easy for Miss 
Marquardt to gloss over some of the less likeable characteristics of 
her “ chief ”’ and still to have given us a moving picture of a great 
man; but instead she had the faith that the weaknesses were as 
essential to a genuine representation of Paul Ehrlich as the rest, 
and how right she was! This, we feel, is the true likeness of the 
man, and in its truth still great. 

On one point only do I wish to dispute. On page 176 Miss Mar- 
quardt states that ** 606, like all the other substances previously 
prepared, was invented by Ehrlich alone.” The italics are not 
mine. No scientist works in mental isolation; none of his ideas 
are due to himself alone, particularly when these ideas are worked 
over by a team such as that which Ehrlich led ; and yet after reading 


this book one wonders, might not Paul Ehrlich himself have made 
such a claim ? 
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Sir Henry Dale has written a valuable introduction, and while 
Miss Marquardt makes no attempt to deal with the scientific 
aspects of Ehrlich’s contribution to medicine, she has admirably 
succeeded in producing a truly fascinating study of the workings of 
the mind of a great man. 

T. S. Work 


1546 
WILLIAM HARVEY 


It is safe to say that more has been said and written about 
William Harvey than about any other great figure in medicine, 
save only Hippocrates. Many writers have attempted an evalua- 
tion of his contributions to science ; the effect of his discovery of 
the circulation of the blood has been fully studied. The com- 
paratively little material available on the personality of Harvey has 
now been augmented by Mr Geoffrey Keynes, who has devoted his 
Linacre Lecture ' to this subject. Mr Keynes has briefly but skil- 
fully outlined Harvey’s career and has at the same time attempted 
to re-discover his personality by a critical examination of the several 
portraits in existence, the opinions of Harvey’s contemporaries, 
and the words and acts of the man himself. In discussing the icono- 
graphy of Harvey, Mr Keynes speaks with authority, for in his 
Thomas Vicary Lecture for 1948 he gave a full account of the exist- 
ing portraits, bringing some order to the confusion that had existed 
regarding them. The present scholarly work is a fitting comple- 
ment to it and a small but valuable addition to the vast literature 
on Harvey. 


‘ For particulars, see p. 394. 
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1547 A Synopsis of Medicine 


Henry Letheby Tidy. Ninth edition, revised and enlarged. 
Bristol : John Wright & Sons Ltd., 1949. xx + 1,243 pages 
19 x 13cm. £110s. [£1.5] 

(i) Specific infectious diseases ; (ii) diseases due to physical agents; (iii) 
the intoxications ; (iv) diseases of metabolism ; (v) diseases of deficiency ; (vi) 
diseases of the digestive system ; (vii) diseases of the circulatory system ; (viii) 
diseases of the respiratory system ; (ix) diseases of the kidney and urinary tract ; 
(x) diseases of the blood and spleen ; (xi) diseases of the endocrine glands ; (xii) 
~ of the muscles, joints, and bones ; (xiii) diseases of the nervous system. 

Of the many synopses available to the English-speaking medical 
student or postgraduate, “* Tidy ’’ holds pride of place. That it 
does so is due to the fact that it almost certainly contains within 
its covers more information than any other single-volume textbook 
of internal medicine. To criticize the new edition seems like sacri- 
lege, but there are a few points which appear to merit discussion. 
On the diagnostic side, there is indeed little to quibble about. The 
clinical descriptions of disease are nearly always adequate and 
often encyclopaedic. The classification is beyond reproach. But 
it is otherwise with the sections on treatment. The author oc- 
casionally enters into the general conspiracy of writers of textbooks 
on internal medicine to conceal many useful points in modern 
therapy from the student. Thus, he does not mention surgery for 
hypertension or for portal cirrhosis ; pneumoperitoneum for pul- 
monary tuberculosis, theophylline in status asthmaticus, and sul- 
phonamide prophylaxis of acute rheumatism are also passed over 
in silence. The statement that colectomy is contra-indicated in 
Hirschsprung’s disease is diametrically opposed to Aird’s experi- 
ence. One has the impression that colchicine is more frequently 
used for gout than the older tincture of colchicum, and that pheno- 
barbitone should be mentioned before the bromides in epilepsy. 
It is not sufficiently emphasized that in thrombo-angiitis obliterans 
the first thing to do is to stop the patient’s smoking. No mention 
is made of the distinction between granuloma inguinale and 
lymphogranuloma venereum. 

We are sorry to see that the London Hospital work on type I and 
type II nephritis is ignored, as is the concept of high-output and 
low-output cardiac failure. Errors are of course very few. We 
note Hering-Brewer”’ for Hering-Breuer” on p. 643 and 
* Harrington ” for “ Harington ”’ on p. 920. 

In conclusion, the reviewer must confess that he has bought the 
last five editions of this book, which he regards as unrivalled for 
rapid reference. 

S. S. B. Gilder 


1548 The British Encyclopaedia of Medical Practice, 


Including Medicine, Surgery, Obstetrics, 
Gynaecology and Other Special Subjects. 
Medical Progress 1948 


Edited by Horder. London: Butterworth & Co. Ltd. [1948] 
v + 511+ 28 pages; 5 figures. 25x17 cm. £1 10s. 
[£1.5] 

Part I. Critical surveys. (i) Medicine; (ii) surgery; (iii) obstetrics and 

ynaecology ; (iv) paediatrics ; ; (v) cardiology ; (vi) chest diseases ; (vii) acute 
infectious diseases; (viii) aviation medicine; (ix) industrial medicine; (x) 
forensic medicine; (xi) psychological medicine ; (xii) tropical medicine ; 
(xiii) chemical pathology ; Mw progress in vitamins. Part II. Drugs. (xv) 
Recent developments in pharmacology and therapeutics. Part III. Abstracts. 
(xvi) Abdominal pain pd acute abdominal emergencies—yaws. Index. 

For those to whom this annual favourite is unknown, it may be 
said that it is designed to supplement the information in the 
encyclopaedia which appeared just before the war. The record of 
progress is divided into three parts : a series of critical surveys of the 
most interesting topics of the year, a short section on new drugs, 
and a selection of abstracts of important articles which have ap- 
peared within the previous 12 months. In the present volume, a 
survey of the abstracting section suggests that no important paper 
has been overlooked. In the critical surveys, emphasis is on 
clinical work, and practically every section holds something of 
interest to the keen general practitioner. Special mention may be 
made of the brief but informative sections on medical and surgical 
aspects of hypertension and peptic ulcer, while the physician, 
surgeon and obstetrician all discuss the problems of thrombosis, 
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with reference to anticoagulant therapy. The sections on paedia- 
trics and cardiology should be of great interest to all clinicians. 
There is a good discussion of salient advances in aviation medicine 
since 1941, and an article on forensic medicine in which the writer 
has wisely not attempted to cover recent literature, but has filled the 
space at his disposal with hints for the practitioner suddenly forced 
into the role of forensic expert malgré lui. 
S. S. B. Gilder 


1549 Traité de Médecine. 
Edited by A. Lemierre et al. 


Volumes VIII, X & XI 
Paris: Masson & Cie, 1948. 


Volume Vill : Maladies du foie et du pancréas. 1,166 pages ; 
illustrations. 25 x 17cm. 2500 fr. Volume X: Maladies 
ducoeur. 1,167 pages ; illustrations. 25 17cm. 3600fr. 


Volume XI: Maladies des vaisseaux. 545 pages ; illustra- 
tions. 25 x 17cm. 1400 fr. 


Volume VIII: Maladies du foie. (i) Stebteal physique du foie, radiologie 
hépatique ; (ii) exploration fonctionelle du foie. Les syndromes hépatiques ; 
(iii) L’insuffisance hépatique ; (iv) le syndrome d’hypertension portale ; (v) les 
ictéres. II. Maladies hépatiques. (vi) Les foies congestifs ; (vii) les cirrhoses ; 
(viii) la maladie de Hanot; (ix) les cirrhoses pigmentaires ; (x) les hépatites 
dégénératives ; (xi) les hépatites infectieuses aigués ; (xii) les hépatites toxiques ; 
(xiii) la tuberculose du foie ; (xiv) la syphilis hépatique ; (xv) les foies parasi- 
taires ; (xvi) les abcés du foie; (xvii) les kystes hydatiques du foie; (xviii) les 
tumeurs du foie ; (xix) les affections vasculaires du foie ; (xx) la leptospirose a 
spirochaeta ictero-hemorragiae ; (xxi) leptospirose grippo-typhosique et canicu- 
laire. III. Les affections biliaires. (xxii) Moyens d’exploration des voies 
biliaires ; (xxiii) les troubles fonctionnels de la vésicule et des voies biliaires 
(dyskinésies biliaires) ; (xxiv) les cholécystites aigués non lithiasiques ; (xxv) 
les cholécystites chroniques non lithiasiques ; (xxvi) la lithiase biliaire ; (xxvii) 
les angiocholites aigués et chroniques; (xxviii) traitement chirurgical de la 
lithiase biliaire et de ses complications; (xxix) les cholédocites; (xxx) les 
cancers des voies biliaires. Maladies du pancréas. (i) Sémiologie du pancréas ; 
(ii) pathologie du pancréas ; (iii) indications chirurgicales dans les pancréatites 
aigués, chroniques et les tumeurs du 

Volume X: (i) Examen du cardiaque. I. Sémiologie cardiaque. (ii) Sémio- 
logie cardiaque fonctionnelle et exploration fonctionnelle du coeur ; 3 (iii) sémio- 
logie cardiaque clinique; (iy) sémiologie radiologique cardio-vasculaire ; (v) 
la phonocardiographie ; (vi) cardiographie et phlébographie en clinique ; (vii) 
électrocardiographie ; (viii) troubles du rythme cardiaque. II. Maladies du 
coeur. (ix) Les cardiopathies congénitales ; (x) les cardiopathies acquises ; (xi) 
les endocardites aigués ; (xii) troubles valvulaires chroniques ; (xiii) affections 
du péricarde ; (xiv) affections des artéres coronaires, les angines de poitrine ; 
(xv) les maladies du myocarde ; (xvi) traitement médical des cardiopathies. 
médicaments 4 action myocardique ; 3 (xvii) indications du traitement chirurgical 
dans les maladies du coeur, du péricarde et des vaisseaux. 

Volume XI: (i) Méthodes d’examen et sémiologie vasculaire ; (ii) les syn- 
dromes d’ hypotension artérielle ; (iii) hypertension artérielle expérimentale ; 
(iv) Phypertension artérielle. Etude clinique et thérapeutique ; (v) traitement 
chirurgical de l’hypertension artérielle chronique ; 3 (vi) les maladies de !’aorte ; 
(vii) maladies de Partére pulmonaire. Les artérites pulmonaires; (viii) les 
artérites des membres; (ix) les phiébites des membres; (x) les varices des 
membres ; (xi) les troubles vaso-moteurs et artério-capillaires. 


The list of collaborators shows that there are many distinguished 
contributors to this series and indicates that it has the wide support 
of French medicine. The printing and production are excellent 
and the price is much lower than that of similar English and 
American books. This is a considerable virtue, for no highly 
priced encyclopaedia is likely to sell nowadays. An encyclopaedia 
is unavoidably uneven, for the contributors must be numerous, if 
each is to be expert in his subject ; also, it must soon fall out of date, 
since knowledge advances so rapidly. For these reasons it is 
tending more and more to be replaced by the review and the 
monograph. 

The only satisfactory way to review an encyclopaedia is to use it 
for a time as a reference book in one’s daily work. When a book is 
frequently consulted in this way on the actual problems of diagnosis, 
treatment and teaching, its real value as a tool at the work-bench 
can be estimated. This test is extremely difficult to apply to the 
volumes under review because they are not indexed and the tables 
of contents are not sufficiently informative. This is normal French 
practice but it seems to be a bad one. Another major difference 
between this French treatise and Anglo-American literature is the 
differentiation of variants of diseases as separate syndromes and 
the preservation of eponyms for these syndromes. If we study any 
common disease, such as ulcerative colitis or disseminated sclerosis, 
we find that the course and prognosis vary with such factors as the 
onset and evolution of symptoms and the particular manifestations. 
In France there seems to be a tendency to crystallize these different 
manifestations under special titles, whereas in England we are more 
impressed by the underlying unity of the disease process. These 
two factors, the absence of an index and the isolation of unfamiliar 
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syndromes, make this encyclopaedia difficult reading for an English 
reviewer. 

The difficulties are especially great in volume VIII, which deals 
with the liver and the pancreas. The opening pages describe 
methods of examination, including radiology and liver function 
tests, hepatic insufficiency and portal hypertension. One would 
have appreciated a more general discussion of the anatomy, physio- 
logy and biochemistry of the liver, and its role in health and 
disease, on lines such as McNee, McMichael and Himsworth have 
followed in Great Britain. Icterus is described almost entirely in 
clinical terms and there is repetition of much the same material 
under icterus and hepatitis. In consequence, newer work, such as 
the advances in knowledge of haemolytic disease of the new-born 
and of infective hepatitis, is dismissed too briefly. The recognition 
of the frequency and importance of “* inoculation jaundice ” is one 
of the major discoveries of the last decade, but little is said in this 
book about the relationship of catarrhal jaundice and infective 
hepatitis on the one hand and post-arsenical jaundice and serum 
jaundice on the other, or about the differences in symptoms and 
severity, the variation in communicability and in infectivity of stools, 
naso-pharyngeal secretions, etc., or the degree of immunity and 
cross-immunity conferred. In cirrhosis, it is possible that English 
and American authors have oversimplified the problem, but no such 
reproach can be made against this volume, which describes three 
different varieties of tuberculous cirrhosis, in addition to devoting a 
chapter to tuberculosis of the liver. 

It is a relief to pass on to the later sections, where well-defined 
pathological entities are clearly described. There is a magnificent 
account of leptospirosis. In relation to the biliary tracts and the 
pancreas, there is a full discussion of accessory methods of ex- 
amination, including not only biliary drainage and cholecysto- 
graphy but also angiocholography and biliary radiomanometry. It 
is interesting to compare this whole volume with volume III of 
Bockus’ Gastro-enterology (1946). Bockus and his collaborators 
give a much more up-to-date and succinct account of the liver, 
whereas there is little to choose between the two in relation to biliary 
tract and pancreas; in fact, one supplements the other. 

Volume X contains an account of heart disease on more or less 
familiar lines. There are excellent accounts of radiology of the 
heart, electrocardiography and phonocardiography. Angiocar- 
diography and cardiac catheterization are mentioned incidentally 
but no full-dress discussion of their effect on modern views on the 
etiology, diagnosis and treatment of heart failure is given. Volume 
XI contains only 550 pages as compared with over 1,100 in each of 
the other two volumes. There are full descriptions of vascular 
hypotension and hypertension, though unilateral renal disease and 
suprarenal tumours receive less attention than they deserve. 
Disease of the peripheral arteries is also perhaps treated more 
briefly than its growing importance merits. This volume is less 
fully illustrated than volumes VIII and X ; throughout the series, the 
illustrations are of high quality and the radiographs excellently 
reproduced. 


L. J. Witts 


1550 Bedside Diagnosis 


Charles Mackay Seward. Edinburgh: E. & S. Livingstone 


Ltd., 1949. xii + 372 pages ; illustrations. 19 x 12 cm. 
17s. 6d. [£0.875] 


(i) Psychogenic symptoms ; (ii) some general considerations regarding pain ; 
(iii) head pain; (iv) thoracic pain; (v) epigastric oes (vi) umbilical pain ; 
(vit) hypogastric pain ; (viii) lateral abdominal pain ; (ix) anaemia; (x) epis- 
taxis ; (xi) haematemesis ; (xii) haematuria; (xiii) haemoptysis ; (xiv) cough ; 
(xv) dyspnoea ; 3 (xvi) tachycardia ; 3. (xvii) dysphagia; (xviii) vomiting ; (xix) 
he 3 (xx) jaundice; (xxi) debility and loss of weight; (xxii) pyrexia. 

ndex 


This useful book “* was begun in India in 1945 as a distraction 
from the burden of the day and the heats ’’, and occupied the spare 
time of the author for the ensuing four years. Its purposes are to 
help the medical student in his efforts to develop the art of diag- 
nosis, and to assist the practitioner in so organizing his knowledge 
that he will bring it the more effectively to bear where it is most 
‘ needed—at the bedside. The carefully considered plan of the book 
largely succeeds in gaining these objectives. After a brief introduc- 
tion, short chapters are devoted to psychogenic symptoms and to 
general considerations regarding pain. Each successive chapter 
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then deals with a single main complaint or symptom. There is firs‘ 
a synopsis of its possible causes, then a discussion of its physiology 
and a more detailed consideration of etiology, followed by a dis- 
cussion of the routine of examination and investigation which 
should lead to correct diagnosis. 

The work underlines the mental processes which should take place 
in the physician’s mind as he considers his case ; it serves as a port- 
able guide to differential diagnosis. One can only agree that more 
mistakes are due to failure to apply knowledge than to ignorance ; 
in helping to guard against such failures the book will have its 
greatest value. The plan of the book, however, is not without its 
pitfalls; many diseases must of necessity fall under several chapter 
headings, and this leads to a plethora of cross-references and an 
interrupted and repetitive description of the various syndromes. 
The brevity of the book, a sine qua non of its purpose, exacts its toll 
of dogmatic statements which perhaps would benefit from qualifica- 
tion. Complaints of the extremities are not dealt with, arthritis is 
barely mentioned, and the syndrome of the extruded intervertebral 
disk escapes notice. This is regrettable, in view of the frequency 
with which the practitioner is confronted with the problem of the 
differential diagnosis of low back pain. 

But these criticisms, after all, are minor; a great deal of useful 
information has been compressed into small compass, and the book 
is one to read and use as a practical manual rather than as a work of 
reference. Certain it is that the practitioner who absorbs and 
applies its teachings will find his approach to his patients at once 
more direct and more effective than before ; the student will here 
find the answer to that frequently vexing question, ‘* What should I 
do, or ask, next?” Dr Seward is to be congratulated on having 
written a book which should rapidly establish itself as a favourite. 


D. F. 


1551 An Index of Treatment, by Various Writers 


Edited by Robert Hutchison, assisted by Reginald Hilton. 
Thirteenth edition. Bristol: John Wright & Sons Ltd., 
1948. xi-+ 972 pages; 100 figures. 25 x 17 cm. £4 4s. 
[£4.2] 


The object of this 40-year-old favourite is clearly set out in the 
preface. It is designed to supply the practitioner or general handy- 
man of medicine with sound practical advice on the treatment of 
any condition—medical, surgical, gynaecological or obstetric— 
with which he may be confronted. For convenient reference 
articles are arranged alphabetically; they are contributed by a 
number of well-known British specialists. The advantage of such 
a book to the more self-reliant practitioner is clear. Where the 
contributor considers that an intelligent general practitioner could 
administer the necessary treatment himself, such treatmeut is des- 
cribed in detail. Where it is obviously beyond his powers, only 
the principles of therapy are discussed. 

The inevitable drawback to such a book is of course the immense 
difficulty in editing. This drawback is sometimes evident in the 
present edition. Some contributors have given an excellent up-to- 
date account of their subject ; others have allowed dead wood to 
remain. Thus, some drugs, such as iron, quinine and purgatives, 
appear in circumstances which would surprise the modern pharma- 
cologist. It is difficult to believe that iodides arrest hypertrophy 
of the breasts, or that small doses of quinine help to clear up 
Eustachian catarrh. Occasionally, a diet recommended bears 
little relation to present-day food supplies in Britain. A notable 
omission is the fenestration operation for otosclerosis, which is 
surely worthy of notice by the most conservative. 

Fortunately, the majority of the articles of importance to the 
general practitioner are full of sound advice. It is difficult to select 
for praise, but the reviewer was impressed by those on diabetes, 
mental deficiency, insomnia, the psychoneuroses and anorexia 
nervosa; on the surgical side the articles on head injuries, frac- 
tures, foreign bodies in the air passages, and, of course, the contri- 
— by Hamilton Bailey and Denis Browne, are of the greatest 
value. 

This work, and its companion volume on differential diagnosis, 


would go far to equipping an isolated practitioner with the 
knowledge necessary to his efficiency. 


S. S. B. Gilder 
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1552 Early Recognition of Disease 


Edited by Heneage Ogilvie & William A. R. Thomson. London : 
Eyre & Spottiswoode Ltd., 1949. (The Practitioner Hand- 
books.) 134 pages. 22 x 14cm. 10s. 6d. [£0.525] 
i i 3. (ii i isease ; (iii) neurological disease; (iv 
disease ; (viii) diseases of the eye; (ix) orthopaedic disabilities; (x) non- 
specific arthritis in adults; (xi) malignant disease ; (xii) mental disorders ; 
(xiii) the complications of pregnancy ; (xiv) diseases of childhood. Index. 

In the early years of medical practice there is a gradual blurring 
of the sharp outlines of knowledge acquired before qualification ; 
in too many medical careers, symptoms which elicited an almost 
automatic diagnostic response in the student and house-physician 
gradually lose their effectiveness as stimuli. Hard-driven, for the 
most part, and immersed in everyday routine, the general practi- 
tioner of ten or a dozen years’ standing can avoid or delay this pro- 
cess only by constant revision ; and constant revision of the reason- 
ably well-known is a difficult and unrewarding occupation. There 
is therefore a need for volumes such as this, which presents the views 
of 15 authorities in less than 125 pages. Each contributor has 
written a short essay summarizing the facts which should be in the 
minds of those who see disease in its early stages. : : 

Crighton Bramwell writes on heart disease; his warnings against 
attributing symptoms to non-existent cardiac lesions in cases of 
neurocirculatory asthenia are very much to the point, and his state- 
ment that even patients with organic heart disease may develop 
symptoms on a neurotic basis is apposite. The article on neuro- 
logical disease, by Macdonald Critchley, analyzes the common 
signs and symptoms attributable to organic disease of the nervous 
system in very brief compass, and should be of considerable value. 
The author makes a useful division of these into groups which do 
not necessarily, which usually, and which almost always, connote 
organic disease. 

The contributions by John F. Wilkinson, “* Diseases of the 
blood ”’, and by Robert Platt, ‘* Renal disease ’”’, should be of con- 
siderable assistance in differential diagnosis. Ian Lawson Dick and 
Sir Reginald Watson-Jones have collaborated to produce a useful 
short article dealing with the more common types of orthopaedic 
disability, and H. Gardiner-Hill has written on the early diagnosis 
of the metabolic group of endocrine diseases. There are nine other 
articles in the symposium which together cover most of the fields 
with which the general practitioner is concerned. 

There is little room for criticism in the case of authors of such 
calibre, but one feels that the project has been a trifle ambitious for 
sucha small book. Six pages on diseases of childhood by Professor 
Alan Moncrieff are well worth reading, but one feels that sixty 
pages would be more appropriate; it is difficult for even such a 
master to avoid the trite, and impossible, in such brief compass, to 
develop points worth expanding. The other articles share this 
handicap of undue brevity. In spite of this, however, there are few 
general practitioners who would not benefit from perusing this 
volume. It has, of course, been produced as a Practitioner Hand- 
book and not in any sense as a work of reference. “és 


1553 Diseases of Children. Volume II 


Edited by Donald Paterson & Alan Moncrieff. Fourth edition. 
London : Edward Arnold & Co., 1949. vii + 1033 pages ; 
380 figures. 23 x 15cm. £2 

i ic di f thi tem ; (ii) functional disorders of the 
mie ty congenital mental defect in childhood ; (iv) diseases of 
the eyes ; (v) diseases of muscles ; (vi) diseases of bones and joints ; (vii) ortho- 
paedic surgery ; (viii) medical diseases of the ye system ; (ix) sur- 
gery of the uro-genital system ; (x) diseases of the liver, gall bladder and pan- 
creas ; (xi) diseases of the peritoneum ; (xii) rheumatism ; (xiii) diseases of the 
cardiovascular system ; (xiv) blood disorders ; (xv) infectious diseases ; (xvi) 
venereal disease ; (xvii) diseases of the skin ; (xviii) malignant disease in children. 
Index. 

The second volume of Garrod, Batten & Thursfield’s Diseases 
of children, edited by Paterson & Moncrieff, includes the work of 
24 contributors. Fifteen of these are on the staff of the Hospital 
for Sick Children, Great Ormond Street, London, so that the book 
represents the teaching of the London Institute of Child Health. 

The two volumes of Diseases of children comprise the most up- 
to-date and detailed British textbook of paediatrics available. Vol. U, 
like Vol. I, is very well produced on good paper, the print is satis- 
factory, and the clinical photographs and photomicrographs are 
excellently reproduced. The x-ray reproductions, however, as is 
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usually the case, lack definition and detail. The amount of space 
given to each subject corresponds to its importance: the volume 
is packed with accurate factual information, and the index is 
reliable—points of paramount importance in a textbook. From 
the point of view of the would-be examinee it is regrettable, however, 
that no clinical photograph could be found to illustrate each of the 
rarer congenital bone abnormalities mentioned in the text. 

Two major criticisms can be made of the book. One is of the 
references: those given at the end of each chapter are sadly in- 
adequate, often of startling antiquity, and many authors’ names, 
mentioned in the text, are searched for in vain among them. 

The second criticism concerns the whole conception of the work. 
In its present size, it is too detailed for the undergraduate, yet 
neither text nor references are adequate for a reference book, to be 
used by the postgraduate student or the specialist. Surely there is 
room for a really exhaustive, standard British work on paediatrics, 
to be placed beside the great Continental and American systems. 


1554 An Epitome of the Laboratory Diagnosis and 
Treatment of Tropical Diseases 


Horace M. Shelley. Second edition. London: Staples 
Press, 1949. 147 pages; illustrations. 22 x 14 cm. 
10s. 6d. [£0.525] 

(i) Examination of the blood ; (ii) blood diseases in the tropics ; (iii) protozoal 
diseases ; (iv) virus diseases ; (v) the dysenteries and liver abscess ; (vi) bac- 
terial diseases ; (vii) nutrition and deficiency diseases ; (viii) climatic diseases ; 
(ix) snake poisons and myiasis ; (x) miscellaneous diseases ; (xi) diseases due to 


fungi; (xii) diseases due to helminths ; (xiii) compendium of drugs; (xiv) 
laboratory notes. Index. 

This book is meant to “* supply the busy practitioner of medicine 
in the tropics with simple details concerning the essentials of labora- 
tory diagnosis and the treatment of diseases common to those 
climes. All mention of symptomatology and clinical signs is 
avoided . . .””. This unusual combination of pathology and treat- 
ment is worked out in 14 very short sections, including those on 
examination of the blood, blood diseases in the tropics, protozoal 
diseases, virus diseases: (this includes Bartonella infection), the 
dysenteries and liver abscess, bacterial diseases, nutrition and 
deficiency diseases, climatic diseases, snake poisons and myiasis 
(an odd mixture), miscellaneous diseases, diseases due to fungi and 
diseases due to helminths (in which are included lambliasis and 
balantidiasis !). Laboratory notes include a list of requirements 
for the establishment of a small laboratory. 

Some of the accounts of laboratory procedures are clear and 
straightforward and may be useful to general practitioners who 
have to do their own clinical pathological investigations. The 
rough sketches accompanying certain sections are, however, very 
crude and serve no useful purpose. The notes on the interpreta- 
tion of results are sometimes misleading, and there are many points 
on which the reader may find himself in conflict with the author. 
For instance, Giemsa or Leishman stains only are recommended for 
staining blood-films in malaria. Rapid methods of staining now 
in common use, such as Field’s, are referred to in the section on 
examination of the blood, but not in that on malaria. There is no 
mention of the importance of serological reactions in the diagnosis 
of yaws, or of serial serological examination for immune bodies in 
cases of suspected yellow fever. The details of the cultivation and 
differentiation of dysenteric bacilli are surely outside the stated 
scope of the book, quoted in the first sentence of this review. 
Needling of an amoebic abscess as a method of diagnosis is recom- 
mended, apparently without reserve. The inclusion on p. 104 of 
“* Increase of haemoglobin to 110 with polycythaemia ”’ as'a patho- 
logical feature of ** heat stroke ’’ is thoroughly misleading and not 
accompanied by any explanation or qualification. 

The sections on treatment are not always easy to follow, and the 
advice given may be questioned in places. The author’s statement 
regarding paludrine is quoted: “‘ It is considered superior to all 
other anti-malarial remedies and a single dose of 100 mg. has 
proved efficient in stopping clinical attacks of malignant tertian and 
benign tertian malaria.’”” The dosage of mepacrine recommended 
for the treatment of the “* uncomplicated case of acute malaria ” 
(species unspecified) is lower than that in general use. 

In blackwater fever the author recommends that “ the patient 
should imbibe large quantities of fluid . . .”” He does not stress 
the importance of maintaining a fluid balance, and the dangers of 
excessive fluid intake are not mentioned. Judging by his further 
recommendations in the treatment of blackwater fever, the author 
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does not adhere to any of the modern views of its pathogenesis. 
Twenty grains of sodium bicarbonate given every two hours during 
the first day (in Sternberg’s mixture) “*. . . renders the urine alka- 
line.” Caffeine sodium citrate “can be used as a diuretic. ” 
Finally: ‘* Antimalarial remedies should be withheld, for the damage 
has already been inflicted and at this stage the ordinary remedies 
are useless.”” The reviewer disagrees on every count, and believes 
he is in good company. Alkali will not always render the urine 
alkaline, particularly when the kidneys are already damaged ; 
ordinary diuretics are of no value; antimalarial drugs other than 
quinine must be used if parasites are present in the peripheral blood. 


B. G. Maegraith 


1555 Bright’s Disease 


Henry A. Christian. New York : Oxford University Press ; 
London: Geoffrey Cumberlege, 1948. (Reprinted from 
Oxford Loose-Leaf Medicine with the same page numbers as 
in that work.) vi + 385+ 13 pages; 40 figures. 24 x 
16cm. £25s. [£2.25] 

Part I. General considerations. (i) Introduction; (ii) historical; (iii) 
normal renal structure and function; (iv) protein in urine (albuminuria); (v) 
casts and cells in the urine ; (vi) blood chemistry ; (vii) etiology ; (viii) patho- 
genesis of renal lesions of Bright’s disease ; (ix) pathology; (x) pathological 
physiology ; (xi) method of examining the patient with Bright’s disease ; (xii) 
clinical classification. Part II. Clinical aspects. (xiii) Introduction ; (xiv) acute 
Bright’s disease ; (xv) acute Bright’s disease, hemorrhagic type or type without 
nephrotic syndrome (acute hemorrhagic Bright’s disease) ; (xvi) acute, subacute 
and chronic edematous Bright’s disease, nephrotic type (nephrotic syndrome of 
Bright’s disease) ; (xvii) subacute and chronic hemorrhagic Bright’s disease ; 
(xviii) chronic non-edematous Bright’s disease ; (xix) certain’ special syndromes 
of Bright’s disease. Bibliography. Index. 

In this book the distinguished Professor of Medicine at Harvard 
University gives his mature views on diseases of the kidney, which 
has been his principal subject of study for 47 years. There is a pre- 
liminary section of 138 pages which deals competently with the 
anatomical, pathological and physiological problems. Of special 
interest is the method of classification of nephritis. This is based 
on clinical rather than pathological and etiological criteria. It is 
not claimed that it is ideal but that it has the advantage of ease 
for clinical use and foretells with considerable accuracy how the 
disease will progress. The main divisions are: (i) acute Bright’s 
disease, haemorrhagic type or type without nephrotic syndrome; 
(ii) acute, subacute and chronic oedematous Bright’s disease, neph- 
rotic type ; (iii) subacute and chronic haemorrhagic Bright’s disease, 
and (iv) chronic non-oedematous Bright’s disease. The text indi- 
cates that division (i) includes substantially all acute cases with or 
without oedema, the cases in division (ii) being subacute or chronic. 
This classification obviously cuts across the pathological basis to 
which we are accustomed. 

Each section contains a number of illustrative cases reported in 
sufficient detail and so clearly that one can readily visualize the 
clinical appearance. It is of interest to observe how closely these 
cases fall into the appropriate division of the system of classifica- 
tion adopted. It might be unwise for an unqualified student in 
Great Britain to follow this method of classification. But to the 
postgraduate student, or to those who pay special attention to 
nephritis, the book is of the highest value. The statements in the 
text are based on a lifetime of study and observation. Any intel- 
ligent reader can reclassify the types as he pleases without affecting 
the material presented in the pages. 

The text is clearly written and is easy to read and comprehend. 
The printing and paper are good, though there is a misprint on 
page 640 (3). The price seems somewhat high. 

Henry Tidy 


1556 Arterial Hypertension 


David Ayman. Edited by Henry A. Christian. New York: 
Oxford University Press ; London: Geoffrey Cumberlege, 
1948. (Reprinted from Oxford Loose-Leaf Medicine with 
the same page numbers as in that work.) iv + 93 +2 
pages. 24x 16cm. 12s. 6d. [£0.625] 

(i) Introduction ; (ii) history; (iii) etiology; (iv) pathological physiology ; (v) 


pathology; (vi) constitutional type in hypertension; (vil) symptoms; (viii) 


evolution of essential hypertension from earliest stages ; (ix) physical findings ; 


(x) X-ray studies ; (xi) electrocardiograms ; (xii) other laboratory data; (xiii) 
differential diagnosis ; (xiv) treatment. Bibliography. Index. 

The experience of the last 15 years in the experimental production 
of hypertension in laboratory animals, and in the efforts to treat 
hypertension in man by such drastic procedures as lumbodorsal 
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sympathectomy, has led to a tremendous advance in our funda- 
mental ideas of the nature of this most important, common, and 
intriguing condition. For those practitioners who wish to under- 
stand the modern outlook the monograph under review will form 
anexcellent primer. _ It is impossible in some ninety pages to cover 
the whole subject of hypertension adequately. Dr Ayman suc- 
ceeds, however, both in giving a balanced account of some of the 
more outstanding contributions to knowledge in recent years and 
in conveying appropriate instructions for the investigation and care 
of the hypertensive patient. The reader will find in this book full 
accounts of the part played by heredity, the nervous and psycho- 
logical make-up of the patient, and the more measurable underlying 
organic faults such as the Goldblatt kidney and varied endocrino- 
logical disturbances. Body-build, racial factors, and the like are 
all given their proper place. 

One or two matters of practical management, however, may seem 
strange to British readers. The author has been partly responsible 
for the habit of instructing patients, or members of their family, to 
take their own blood-pressures, and in one section of the book there 
is considerable discussion of the value of these ** home readings ”’. 
We should doubt whether such efforts on the part of the patient are 
for his benefit. In certain susceptible individuals they would un- 
doubtedly do a great deal to increase the apprehension and misery 
of the patient. Sympathectomy is critically reviewed but the 
author is obviously a little biased in its favour. Taken by and 
large, this procedure has been a disappointing one, and we still do 
not know how to select the occasional case which admittedly does 
have a favourable response to the operation. Ayman thinks that 
the operation may do good even if it only abolishes the rises of 
blood-pressure which occur with emotion and excitement. The 
rice diet is discussed somewhat briefly, but perhaps this is of little 
importance, as enthusiasm for this line of therapy is as likely to 
wane with the years as enthusiasm for sympathectomy. It is 
curious to see it included under the heading of ** Ineffectual forms 
of treatment’. Treatment with potassium thiocyanate is recom- 
mended. A good deal of trouble has to be taken to control the 
blood-levels of this substance and it seems doubtful if the gain is 
worth the effort. 

These, however, are minor criticisms in what is a useful and well- 
balanced monograph. We must admit that there is as yet no satis- 
factory treatment for this distressing condition and whatever line 
is taken by an author in a clinical publication is always open to easy 
attack. Dr Ayman has succeeded well in his task and no doubt 
when he writes the section again for a future edition the instructions 
on the care of patients will differ widely from those which are given 
in the present monograph. 

J. McMichael 


1557 An Introduction to Cardiology 


Geoffrey Bourne. London: Edward Arnold & Co., 1949. 
viii + 264 pages ; 65 figures. 22 x 14cm. 18s. [£0.9] 


Section I. Examination of the heart. (i) History-taking and physical examin- 
ation ; (ii) special methods of investigation. Section II. Heart failure. (iii) 
The nature of heart failure ; (iv) the symptoms of heart failure ; (v) the signs of 
heart failure ; (vi) the treatment of heart failure. Section III, The myocardium. 
(vii) Diphtheritic myocarditis ; (viii) rheumatic carditis ; (ix) myocardial de- 
generation ; (x) the thyroid gland and heart disease ; (xi) the heart in anaemia. 
Section IV. Cardiac disorders and irregularities. (xii) Premature beats ; (xiii) 
paroxysmal tachycardia; (xiv) auricular flutter; (xv) auricular fibrillation ; 
(xvi) heart block ; (xvii) bundle-branch block. Section V. Pericardial disease. 
(xviii) Acute pericarditis; (xix) chronic pericarditis. Section VI. Valvular 
disease. (xx) Mitral disease ; (xxi) aortic regurgitation ; (xxii) aortic stenosis ; 
(xxiii) disease of the tricuspid valve; (xxiv) congenital heart disease; (xxv) 
malignant endocarditis. Section VII. Vascular disease and the heart. (xxvi) 
The effects of arteriosclerosis upon the heart ; (xxvii) hypertensive heart dis- 
ease ; (xxviii) cardiac infarction ; (xxix) angina of effort ; (xxx) left submammary 

ain and angina innocens ; (xxxi) cor pulmonale ; (xxxii) aneurysms. Section 

III. (xxxiii) The heart in pregnancy; (xxxiv) effort syndrome; (xxxv) 
cardiac signs in symptom-free young adults 3 (xxxvi) cardiac symptoms and 
signs in general medical diseases. Index. 


This book is written for those who are relatively inexperienced in 
cardiology. Dr Bourne has aimed at providing a sound working 
knowledge and has wisely refrained from including the more 
specialized. methods of investigation. Heart failure remains the 
central problem, and a readable and balanced account of this 
occupies four chapters. Individual disorders are methodically pre- 
sented, and the scheme adopted should induce a good approach at 
the bedside. Use of the term “* myocardial degeneration” as a 
clinical entity is perhaps open to criticism since it is but rarely the 
dominating factor. Among the best chapters is that devoted to the 
difficult subject of the heart in thyroid disease. It may be added, 
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however; that thyroid extract sometimes fails to alleviate angina in 
myxoedema, and may even render it more severe. Conduction 
defects and arrhythmias are illustrated by well-chosen electrocardio- 
grams, a minor omission being the chest lead changes in bundle- 
branch block. There is sound advice on the recognition of peri- 
carditis in all its forms, but not all cardiologists would consider 
auricular fibrillation a deterrent to operation in constrictive 
pericarditis. 

Turning to mitral disease, the author firmly supports the conten- 
tion that stenosis and incompetence, though often co-existing, are 
clinically separable entities. He considers mitral regurgitation 
alone to be relatively innocuous, and attributes eventual heart 
failure to weakening of the left ventricle by the original disease. 
Aortic valve disease is well portrayed, and the important point is 
made that both thrill and murmur of aortic stenosis may disappear 
with the advent of failure. There is an excellent chapter on con- 
genital heart disease, which reflects the increased importance of the 
subject. Writing of hypertension the author considers that raised 
blood-pressure by itself produces no deleterious effect on the heart, 
but that with added coronary atheroma and myocardial degenera- 
tion the already hypertrophied left ventricle becomes rapidly en- 
larged. From the clinical view-point, however, many cardiologists 
would consider hypertrophy as evidence per se of heart disease, and 
some would correlate its degree with the duration of failure. There 
is a very useful section on the management of these difficult cases. 
Triple rhythm in the early stages of cardiac infarction would have 
deserved mention; though not invariable, it is valuable evidence 
when an electrocardiogram is unobtainable. A diagram showing 
the sites for routine chest leads would usefully supplement the text, 
which is somewhat misleading with regard to leads 5 and 6. 

Dr Bourne writes in the scholarly style which we have come to 
expect from him, often illustrating his remarks with novel analogies 
and striking case examples. Although his views are occasionally 
unorthodox, he has succeeded in supplying both stimulus and basis 
for a fuller knowledge of the subject. 


Robert Benson 


1558 Cardiology 


William Evans. London: Butterworth & Co. Ltd., 1948. 
xi + 310 + 20 pages ; 269 figures. 25 x 17 cm. £1 15s. 
[£1.75] 


(i) History taking and physical examination ; (ii) heart sounds and murmurs ; 
(iii) cardiac enlargement; (iv) arrhythmia; (v) congenital cardiovascular dis- 
ease; (vi) diseases of the pericardium ; (vii) endocarditis; (viii) aortitis ; 
(ix) cardiac pain ; Ney FE (xi) the heart in disease of the lungs ; 
(xii) heart failure ; (xiii) heart disease and pregnancy ; (xiv) the heart in endo- 
crine disorders ; (xv) the heart in miscellaneous conditions ; (xvi) other vascular 
7 and effects ; (xvii) the life and livelihood of patients with heart disease. 

No fewer than 11 new textbooks on heart disease have appeared 
in English since 1947. Several of these have been inspired, if the 
word may be used in a broad sense, by an author’s preoccupation 
with his own particular cardiological interests, others by a dis- 
satisfaction with the previous form or technique of presentation of 
the subject. Many of them have seen the light of day on the most 
slender pretexts, and presumably are sustained by the allegiance of 
the medical school where they originated. Dr William Evans’ book 
will not find itself in such company. Its content and form of pre- 
sentation are not stereotyped and, time and again, new view-points 
of well-worn subjects are put forth with quiet candour. So often 
do they skirt the supposedly unorthodox that the casual reader 
may find himself at times doubting Dr Evans’ words. However, 
one feels that this book was not written for the casual reader, and 
that a few of the rather unusual statements are thought-provoking, 
somewhat disturbing to one’s own complacency, and certainly a 
stimulus to more careful clinical observation in the future. The 
author is perhaps at his best when he is quietly tilting against time- 
honoured methods of teaching. 

The reviewer was visiting the United States when the first copies 
of the present book reached that country. He recalls the astonish- 
ment that greeted Dr Evans’ definition of a raised blood-pressure, 
namely “*. . . when the systolic pressure is 180 or over, and/or the 
diastolic pressure is 110 or over . . . and in the presence of clinical, 
radiological and cardiographic evidence of cardiovascular hyper- 
trophy.” These figures, even higher than the usually accepted 
levels in this country, were little short of startling in the United 
States, where a blood-pressure of a few millimeters greater than the 
sacrosanct 150/90 is regarded as quite a serious matter. 
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Acquaintance with Dr Evans’ refreshing methods of teaching 
clinical cardiology to students and postgraduates will help in under- 
standing the underlying philosophy of his book. There is much to 
praise in it and a little to criticize. He sounds a well-timed warning 
against what he calls “* unwarranted cardiac invalidism ”’, and this 
healthy advice re-echoes throughout the book. He rightly identi- 
fies auricular flutter with auricular tachycardia, but no mention is 
made of ventricular tachycardia. An unfortunate emphasis is laid 
on mean axis deviation in the electrocardiogram and as a result the 
more important signs of ventricular hypertrophy tend to be over- 
looked. This defect is clearly shown in an electrocardiogram of 
congenital subaortic stenosis (fig. 112) described as showing right 
axis deviation ; it deserved the additional comment that chest leads 
would have demonstrated left ventricular hypertrophy. No men- 
tion is made of the value of chest leads in bundle branch block. 

Since the book is addressed to medical students and general prac- 
titioners, a detailed account of recent advances in haemodynamics, 
cardiac catheterization or angiocardiography is not called for. 
One would have supposed, however, that the use of penicillin in 
cardiovascular syphilis would deserve mention either in support or 
condemnation and that dicumarol was promising enough to warrant 
more than six words. 

In this book, medical students and general practitioners will find 
emphasis laid on the facets of heart diseases which concern them 
and will read and refer to it with profit. The selection and high 
quality of reproduction of the figures and especially of the teleradio- 
grams are a credit to the author, the medical technicians and the 
publisher. 

W. S. 


1559 Cardiovascular Disease in General Practice 


Terence East. Third edition. London: H. K. Lewis & Co. 
Ltd., 1949. x -+ 208 pages ; 34 illustrations. 22 x 14 cm. 
15s. [£0.75] 

(i) The interpretation of symptoms ; (ii) physical examination of the heart; 
Giii) heart failure ; (iv) the treatment of heart failure ; (v) failure of the coronary 
circulation ; 8 pas failure ; (vii) the infections of the heart; (viii) 
subacute bacte: endocarditis ; (ix) cardiovascular syphilis; (x) chronic 
val disease ; (xi) pericarditis; (xii) hypertension; (xiii) thyrotoxicosis ; 
(xiv) auricular fibrillation and flutter ; (xv) ectopic disorders of rhythm; (xvi) 
disorders of conduction ; (xvii) the cardiovascular system in anaemia, chronic 
pulmonary disease, chronic renal disease, minor infections, anaesthesia, preg- 
nancy, athletics, deficiency conditions ; (xviii) diseases of arteries and veins ; 
(xix) congenital diseases of the heart ; (xx) the heart in middle age and onwards ; 
(xxi) some aberrations and the normal heart. Index. 

There have been so many advances in cardiology during the 
past few years that the author has rightly decided to bring out a 
3rd edition of this useful aid to general practitioners. The 2nd 
edition was published in 19461. The new material is found chiefly 
in the sections on heart failure, ischaemic heart disease, high blood- 
pressure, congenital heart disease, pulmonary heart disease and 
thyrotoxicosis. Nevertheless, there are still no details of the low 
sodium diet, which is certainly the most important advance in the 
treatment of heart failure ; the only practical change in the manage- 
ment of cardiac infarction is the selection of cases suitable for anti- 
coagulant therapy, and this is not discussed ; some information con- 
cerning the value of penicillin in the treatment of cardiovascular 
syphilis would have been welcome; the picture of pulmonary heart 
disease is not convincing, and essential points such as signs of vaso- 
dilatation, the difference between central and peripheral cyanosis, 
the masking effects of emphysema on the second heart sound, and 
the frequency of coincidental hypertension are not mentioned ; in 
the treatment of thyrotoxicosis one is left with the impression that 
methyl thiouracil has practically replaced surgery, and that the 
general practitioner might well carry out the whole of the treatment 
himself—a view that may well be maintained by the author with 
some justification, but not one about which there is wide agreement ; 
some further comment on the general therapeutic problem would 
not have been out of place. 

These are criticisms of the newer work that has been incorporated 
in the book, and detract little from its original value, which was in 
the successful presentation of the elements of cardiology to the busy 
practitioner in the simplest and shortest way. To cover so much 
ground in 200 pages, omitting little of practical importance, apart 
from what has been mentioned above, is very commendable. The 
absence of electrocardiograms and x rays does not matter, because 
their interpretation should be left to the specialist. seas Wii 

aul Woo 


1 For review, see BMB 1151.—Ep. 
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1560 B.C.G. Vaccination in Theory and Practice 


K. Neville Irvine. Oxford : Blackwell Scientific Publications, 
1949. xiii + 130 pages. 22 x 14cm. 9s. 6d. [£0.475] 

(i) History ; (ii) the theory of vaccination ; (iii) the production of the vaccine ; 
(iv) variation in the virulence of B.C.G. ; (v) virulence experiments in animals ; 
(vi) the safety of B.C.G. vaccination for man ; (vii) the resistance produced in 
animals ; (viii) the resistance produced in man ; (ix) the technique of vaccina- 
tion; (x) a world survey of B.C.G. vaccination ; (xi) discussion. Index of 
authors. Subject index. 

Dr Irvine has produced an extremely useful and compact little 
book and, despite the great amount of matter condensed in its 
pages, he has contrived to make it clear and convincing. The 
lay-out is good, and the evidence offered for and against the differ- 
ent aspects of BCG theory and practice so clearly and compactly 
set forth that interest leads the reader on from chapter to 
chapter. 

After mentioning other attempts to confer immunity, Dr Irvine 
outlines the evolution of BCG vaccine, the methods of its prepara- 
tion and the theory behind its use. He summarizes the evidence 
for believing that the strain may be less virulent now than before 
1930 owing to the dying out of the “‘ S ” variants, and discusses the 
possible attenuation of the strain in the future. His summary of 
the reasons for believing that present-day BCG is harmless is con- 
vincing. The weight of evidence he produces for considering that 
BCG confers immunity is fairly conclusive, though this must vary 
considerably in different populations and age-groups. As he says, 
any increase in immunity is better than none. His chapter on 
technique of vaccination is most useful. 

In some of Dr Irvine’s comparisons of morbidity rates in patients 
vaccinated and in control cases one is doubtful whether those 
developing ‘* pulmonary tuberculosis ’’ all had post primary lesions 
or merely the primary infection. Dr Irvine can, of course, only 
quote the literature as published. His discussion as to whether 
those vaccinated should be segregated or not, both before and after 
vaccination, is useful. He recommends the former, but the chest 
physician in Britain, at least, will find that the necessity for segre- 
gation will greatly reduce the number of contacts he can vaccinate. 
The difficulty is not only in arranging for segregation but in ensur- 
ing that a sufficient number are segregated at the same time, so that 
a BCG vaccination session becomes profitable. This is a most 
important point and the proper solution is the widespread boarding- 
out of contacts by local authorities and, preferably, the establish- 
ment of BCG teams. 

Incidentally, for the help of those reading this book, Dr Irvine 
uses the term tuberculin “* inversion ”’, instead of tuberculin ‘* con- 
version ”’, in discussing tuberculin skin tests. 

E. Aslett 


1561 Die Tuberkulose des Kindes. Ein Lehrbuch aus 
der Kinderheilstatte, Wangen im Allgiu 


Heinrich Briigger, Reiner W. Miiller & Maria Birkenfeld. 
Stuttgart : Georg Thieme, 1948. viii + 340 pages; 209 
illustrations. 25 x 18cm. 16 Mk. 

(i) Allgemeines tiber die Tuberkulose-Infektion und -Krankheit ; (ii) allge- 
meine diagnostische Hilfsmittel ; (iii) die endothorakale Tuberkulose des Kindes ; 
(iv) die Tuberkulose im Bereich des Halses und des Bauches ; (v) Tuberkulose 
des Skelettsystems und der Weichteile ; (vi) Hauttuberkulose. Index. 

This textbook is designed to cover the whole of the subject of 
tuberculosis in children. Dr Briigger, who has evidently had long 
. experience in his sanatorium for children at Wangen in southern 
Wirttemberg, is the editor and main contributor. Emphasis is laid 
on the general nature of the tuberculous disease process in child- 
hood and the fact that it is seldom entirely confined to one part of 
the body. These facts are constantly kept before the reader and, 
in spite of the triple authorship, the book is successful in maintain- 
ing continuity and balance in the subject-matter and in avoiding 
needless repetition. Advances made in the post-war years receive 
no mention. This is hardly surprising, as, although published in 
June 1948 the book was completed in October 1946 and the authors 
had no access to foreign literature after 1939. The omissions are 
naturally most noticeable in the sections on therapeutics; under the 
heading of chemotherapy, only gold is mentioned (and, incidentally, 
condemned). BCG inoculation, not carried out in Germany since 
the Liibeck disaster, is considered shortly but with approval. 

In his opening section, Dr Briigger clearly sets forth the generally 
accepted views on the natural history of tuberculosis. The section 
on diagnostic measures contains a particularly useful and compre- 


REVIEWS 1560-1562 


hensive account of the methods of tuberculin tests and their 
significance. Over one-third of the book is devoted to primary 
intrathoracic tuberculosis, its complications, prognosis and treat- 
ment. Although the important part played by the complication 
of atelectasis is recognized, the reader is left wondering if some of 
the radiograms of the “ benign perifocal infiltrations” do not 
really represent the former condition. For instance, fig. 20 might 
well be a collapse of the lateral segment of the right middle lobe and, 
in this connexion, it is unfortunate that for 40 anteroposterior radio- 
grams of the benign infiltrations and atelectases there are only four 
lateral views. Again fig. 128, illustrating ‘* basal triangles ”’ in per- 
tussis, appears to represent bilateral basal collapse. There is no 
mention of the treatment of atelectasis by bronchoscopic suction 
and the rarer condition of obstructive lobar emphysema is not 
discussed. In the section on differential diagnosis, insufficient 
attention is paid to the question of collapse of non-tuberculous 
origin and a second edition will, no doubt, devote more space to 
the differential diagnosis of tuberculous meningitis, now that its 
early recognition has become so important. Adult-type tuber- 
culosis in children is fully considered. 

Dr Miiller gives excellent accounts of the clinical findings and 
course of tuberculosis of the neck and abdomen. The section on 
tuberculous disease of the skeletal system is well arranged and Dr 
Birkenfeld’s accurate descriptions of the clinical findings in tuber- 
culous infections of individual bones and joints are particularly 
good. She rightly lays stress on the importance of early recogni- 
tion of skeletal involvement. This treatise is obviously based on 
the author’s very considerable experience and wide reading. Where 
a description of some infrequent manifestation is not based on per- 
sonal observation, this is clearly stated. One is left with the im- 
pression that the authors are not only experienced in the subject of 
tuberculosis but are also good paediatricians, well understanding 
the difficulties of diagnosis and of prolonged hospital treatment in 
young children. 

Most of the 209 illustrations are positive reproductions of radio- 
grams and, though varying in quality, are for the most part as good 
as the paper permits and clearly demonstrate what is required. The 
text is interspersed with many illustrative case histories. There are 
278 references, mostly to German works. The print is clear and 
the language not too circumlocutory. 

The reviewer has no hesitation in commending this book, not 
only to senior students and trainee paediatricians, but also to 
physicians working in this branch of medicine. 

J. P. M. Tizard 


1562 Ankylosing Spondylitis : a Practical Guide to 
its Diagnosis and Treatment 


F. Hernaman-Johnson & W. Alexander Law. London: Butter- 
worth & Co. Ltd., 1949. viii + 200 pages; 41 figures. 
22 x 14cm. £1 5s. [£1.25] 

Part I. (i) The spondylitic syndrome; (ii) aetiology and pathology; (iii) 
clinical diagnosis ; (iv) radiographic diagnosis ; (v) some reflections on treat- 
ment; (vi) X-ray treatment ; (vii) vaccines ; (viii) gold, bismuth and arsenic ; 
(ix) thorium X; (x) general management of patients with spondylitis; (xi) 
mental factors : occupation, sex and marriage ; (xii) cortisone and an 
in the treatment of ‘‘ rheumatism,” including spondylitis ; (xiii) concluding re- 
marks. Part II. (xiv) Conservative treatment; (xv) correction of the C 
deformity by osteotomy of the spine ; (xvi) hip joint reconstruction by vitallium 
mould arthroplasty ; (xvii) surgical treatment of joints less frequently involved 
in ankylosing spondylitis. Index. 

This small monograph deals with the subject of ankylosing 
spondylitis from the somewhat doctrinaire point of view which is 
associated with the Charterhouse Rheumatism Clinic, of which the 
late Dr Hernaman-Johnson was physician. The “ wide-field” 
technique of x-ray treatment is recommended in preference to the 
more commonly accepted “ deep” technique, although it is said: 
** It must be admitted that, in Great Britain, the wide-field method 
has made little progress.” The next method of attack upon the 
disease to be discussed is the use of vaccines, a procedure which the 
author admits to be “ purely empirical”, and one which has lost 
favour with other schools of rheumatological thought. ‘ 

In the following chapter the use of gold salts, bismuth and arsenic 
is advocated. It is claimed that the first “ almost deserves the 
name of a specific ”—a view which is very far from representing the 
general opinion in this or any other country at present. Finally, the 
use of thorium X is recommended with enthusiasm. The author’s 
remarks on the general management of patients with spondylitis 
are sensible and wise, and he has managed to include a brief chapter 
on cortisone and its relations. 
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Mr Alexander Law contributes the last four chapters, on the 
surgical treatment of the effects of ankylosing spondylitis, and this 
section will be read with interest and profit by all who are engaged 


in this field. 
in this fle W. S. C. Copeman 


1563 Surface and Radiological Anatomy: for Students 
and General Practitioners 


Originally written by A. B. Appleton, W. J. Hamilton & Ivan 
C. C. Tchaperoff. Third edition by A. B. Appleton, W. J. 
Hamilton & G. Simon. Cambridge : W. Heffer & Sons Ltd., 
1949. viii + 332 pages ; 390 figures. 25 x 19cm. £1 15s. 
[£1.75] 

General anatomy and methods. The upper limb. (i) Shoulder and arm ; 
(ii) elbow, forearm and hand ; (iii) vessels and nerves. The chest and back. 
(iv) Thoracic wall; (v) thoracic contents; (vi) physical examination of the 
thorax; (vii) great vessels; (viii) oesophagus. Abdomen. (ix) Abdominal 
wall; (x) physical examination of the abdomen; (xi) abdominal contents ; 
(xii) perineum ; (xiii) deep blood-vessels of the abdomen. Head and neck. 
(xiv) General features ; (xv) the neck ; (xvi) special organs and regions ; (xvii) 
vessels and nerves ; (xviii) the brain and its associated vessels ; (xix) radiology. 
The vertebral column. The lower limb. (xx) Buttock and thigh ; (xxi) region 
of the knee ; (xxii) leg and foot ; (xxiii) vessels and nerves. Index. 

It is doubtful whether any single textbook can cover so wide a 
field as surface anatomy and radiological anatomy and yet meet the 
needs of both students and general practitioners. No one has yet 
succeeded in combining the best of the material in the textbooks of 
surface anatomy as they existed in the pre-ROntgen days with the 
best of the material in the books on radiology. ' 

The most concentrated and precise presentation of surface 
anatomy was that of the late Sir Harold Stiles of Edinburgh, and 
this was first published as the last section of Cunningham’s Text- 
book of anatomy in 1902. The most extensive and accurate presen- 
tation of radiological anatomy in any language is Alban KG6hler’s 
Réntgenologie, translated into English by A. Turnbull. The first 
German edition appeared in 1910 and the first English translation, 
of the Sth edition, was published in 1928. K6hler, by a stroke of 
genius, supported by incomparable clinical experience, gave the 
first and only clear survey of the borderlands of normal and of 
early pathological conditions in the radiograph. The combination 
of anatomy and radiology as presented by Stiles and KO6hler is still 
unapproached, and most difficulties can be solved by reference to 
the one or the other. ek 

The book under review contains a mass of detailed information 
of use to the student, but lacks any statement of those general 


‘principles which allow the student to organize the detail into a 


concrete whole. The anatomical illustrations are of the high 
quality expected from such a competent medical artist as A. K. 
Maxwell. The radiographs are well selected but their reproduction 
still leaves much to be desired. A well-reproduced radiograph 
demands a paper of photographic quality and this involves much 
expense. 

The more recent techniques of tomography, ventriculography 
and pneumatization are presented in detail. A brief statement of 
the qualities of an adequate radiograph of any part of the body 
might be of help to the student, for it is the radiograph itself rather 
than any printed reproduction of it which gives the maximum 
information. 

H. A. Harris 


1564 Neuroradiology 


Alexander Orley. Oxford : Blackwell Scientific Publications, 
1949. xii + 421 pages ; 572 figures. 26x 18cm. £3 3s. 
[£3.15] 


i) Radiography of the skull; (ii) radiography of the temporal bone ; (iii) 
sinuses ; (iv) the sphenoidal ‘fesure ; _(v) cranial foramina; (vi) 
tomography ; (vii) cranial deformities ; (viii) head injuries ; (ix) lesions of the 
cranium; (x) changes in the skull associated with systemic diseases ; (xi) 
asymmetry of the skull; (xii) radiographic changes in the feeble minded ; 
(xiii) aon-pathological intracranial deposits of calcium ; (xiv) displacement of 
calcified normal intracranial structures by space occupying lesions ; (xv) patho- 
logical intracranial calcification other than neoplasms ; (xvi) degenerative con- 
ditions in which abnormal intracranial calcification is usually absent; (xvii) 
increased intracranial pressure ; (xviii) cranial and cerebral circulation ; (xix) 
vascular tumours and anomalies of the brain ; (xx) yoy pay 3 (xxi) 
arteriography in lesions of the blood vessels ; (xxii) diagnosis of the histological 


structure of tumours from the angiogram ; (xxiii) peripheral arteriography ; 
(xxiv) cerebral neoplasms ; (xxv) lesions and deformities of the sella turcica and 
parasellar lesions ; (xxvi) meningioma ; (xxvii) acoustic nerve tumours ; (xxviii) 
congenital tumours ; (xxix) tumours of the blood vessels of the brain; (xxx) 
metastatic tumours ; (xxxi) calcified tuberculoma of the brain ;_ (xxii) intra- 
cranial abscess ; (xxxiii) air studies of intracranial lesions ; (xxxiv) interpreta- 
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tion of the normal ventriculogram ; (xxxv) ventricular measurements ; (xxxvi) 
different rcs Projections used in ventriculography 3 (xxxvii) encephalo- 
graphy; (xxxviii ventricular changes following head injury; (xxxix) poren- 
cephaly ; (xl) arachnoiditis ; (xli) encephal ~ in cases of mental deficiency 
and epilepsy ; (xlii) ventriculography ; (xliii) lesions and anomalies of the spine 
and spinal cord ; (aliv) spinal injuries ; (xlv) posterior prolapse of the inter- 
vertebral disc ; (xlvi) spinal tumours ; (xlvii) forecast of the histological nature 
of the tumour from radiographic eVidence ; (xlviii) myelo; hy ; (xlix) neuro- 
pathic disturbances. Bibliography. Index of authors. ) = om 

The author states that the greater part of the material on which 
this book is based was collected during the war of 1939-45. The 
field of neuroradiology during this period in Britain was somewhat 
restricted because of the divorce from free contact with the work in 
progress in other countries. This book reflects the situation. The 
author has read widely in his subject, as the very complete biblio- 
graphy witnesses. It must, however, be realized that the material 
of the book and the opinions expressed therein are far behind 
present-day thought and methods. 

The section on cerebral angiography is an outstanding example. 
The contrast material advocated is considered by most workers to 
be dangerously radioactive. The open method of injection 
described has been abandoned, in other than exceptional cases, in 
the percutaneous technique. The reproductions of angiograms are 
for the most part poor and cover little of the field of demonstrable 
abnormalities. 

The technique of positioning in ventriculography is well described, 
but in the section on abnormal ventriculographic findings only four 
projections are used in the diagrams. The art of ventriculography 
lies in suiting the technique in each case to the initial findings, in 
order fully to demonstrate the lesion for the guidance of the 
neurosurgeon. There is little suggestion of the importance of this. 
The section on the technique of myelography is headed most mis- 
leadingly ‘‘ Lumbar encephalography’’. Some of the statements 
which follow would be regarded as dubiously accurate by the 
majority of experienced workers in this field, and no mention is 
made of the possible use of opaque media other than iodized oil. 

The standard of production of the book is high and it is the greater 
pity that some of the radiographs reproduced, notably those on 
pages 101-103 and 120, fail to demonstrate to the reader the condi- 
tions described. In the section on radiography of the temporal 
bone there are full instructions for radiographic procedure, though 
the standard American and Swedish projections are ignored, while 
adequate anatomical explanation of the resulting radiographs is not 
given. The format of this book is excellent, but the subject de- 
serves a volume of much greater size and scope, and a wider basis 
in material. In the last 15 years this specialized field in radiology 
has produced evidence which has greatly influenced thought and 
procedure in neurology and neurosurgery. Technique has ad- 
vanced rapidly in the past five years, and it was perhaps inevitable 
that, by the time the book was published, some of the statements in 
it should be behind current opinion. 


1565 A Descriptive Atlas of Radiographs. An Aid to 
Modern Clinical Methods 


A. P. Bertwistle. Seventh edition, revised and enlarged. 
London: Henry Kimpton, 1949. xxx + 622 pages; 980 
illustrations. 26 x 18cm. £210s. [£2.5] 

(i) Radio-diagnosis ; (ii) cancer campaign; (iii) X-ray museum; (iv) the 
clinical application of radiology ;_ (v) X-rays in the diagnosis of internal disease ; 
(vi) milestones in radio-diagnosis ; (vii) silhouette radiograph process; (viii) 
normal bones and epiphyses ; (ix) congenital abnormalities ; (x) fractures ; (xi) 
diseases of bones ; (xii) tumours of bone ; (xiii) injuries and diseases of joints ; 
(xiv) nasal system ; (xv) dental system ; (xvi) alimentary system ; (xvii) urinary 
system; (xviii) respiratory system; (xix) mervous system; (xx) vascular 
system ; (xxi) ductless glands ; (xxii) female generative system ; (xxiii) muscles ; 
(xxiv) medico-legal ; (xxv) embryology ; (xxvi) anthropology ; (xxvii) helmin- 
thology ; (xxviii) occupational diseases. Index. 

The compiler of an atlas of radiographs who wishes to limit him- 
self to one volume must always be faced with the problem of de- 
ciding on those examples which must be included and those which 
can be excluded. To be complete, many examples of every disease 
process would be needed, for there is no such thing as a typical 
appearance. Mr A. P. Bertwistle, in the 7th edition of this well- 
known book, has made a fairly representative selection, but there 
are some inevitable gaps. 

In his introduction he declares that his aim is to show the capabili- 
ties of x rays and in the main he succeeds in this, but one regrets 
the omission of any examples of angiocardiograms, the recent de- 
velopment of which would appear to be of increasing importance. 
Few heart conditions, indeed, are represented. One would also 
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like to see examples of lateral chest films demonstrating lobar and 
segmental lung lesions. The appearance in this edition of a section 
on helminthology is welcome, though the reproductions are not, 
perhaps, quite up to the standard of the rest of the work. One 
would have welcomed a general word on capabilities and limitations 
as an introduction to each section. 

The book is well produced and pleasingly free of misprints. The 
x-ray reproductions are, however, positives ; to some, this may be a 
disadvantage. Many of the plates are accompanied by useful line 
diagrams which greatly assist in interpretation. 

The book includes a most interesting and informative chapter on 
the milestones in radiodiagnosis ; however, a bibliography of the 
work referred to would have ben a useful addition. 

This atlas should prove of value to the practitioner who is taking 
an intelligent interest in the ever-expanding science of radiodiagnosis 
and also to the student, as a supplement to that study of radiology 
which can truly be accomplished only at the bedside. 


F. D. Beddard 


1566 Standard Radiographic Positions 

Nancy Davies & Ursel Isenburg. Second edition. London : 
Bailli¢re, Tindall & Cox, 1947. viii + 223 pages; 384 
figures. 23 x 16cm. £11s. [£1.05] 
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_(i) Upper extremity ; (ii) shoulder girdle ; (iii) lower extremity ; (iv) pelvic 
girdle ; (v) spinal column ; (vi) thoracic bones ; (vii) skull; (viii) teeth; (ix) 
internal organs; (x) localisation of foreign bodies; (xi) stereoscopic radio- 
graphy (xii) the X-ray department ; Cri’) the patient. Exposure chart. 

This book has been considerably enlarged since the Ist edition, 
and the radiographic data included have been brought up to 
modern standards. The section dealing with the skull, sinuses and 
mastoid positions is very ably written, and the diagrams are a useful 
reference for information about the various projections required by 
radiologists. The section on the preparation of the patient for 
various x-ray examinations is also very useful. Although prepara- 
tion varies slightly in different departments the book is a good 
general guide to radiographers. For example, the section on 
bronchography includes a list of needles, dressings, forceps, etc., 
required during the examination. Other radiographic procedures 
are equally well described. The exposure chart section is concise 
and can be adapted to suit individual requirements on different 
types of x-ray apparatus. 

This work will be an invaluable aid to student radiographers at 
the commencement of their training and the diagrams will be of 
assistance to them in anatomical drawing. It would be useful as a 
reference book in any x-ray department. The authors and pub- 
lishers are to be congratulated on a good production, which has 
the added advantage of being reasonable in price. 

L. Smith 


1567 Operative Surgery 


Frederick C. Hill. New York: Oxford University Press ; 
London: Geoffrey Cumberlege, 1949. xii + 698 pages ; 
255 figures. 24x 16cm. £3 3s. [£3.15] 

(i) Preoperative treatment ; (ii) general considerations ; (iii) sutures, ligatures, 
and instruments ; (iv) the skin and subcutaneous tissue ; (v) the mouth, tongue, 
and salivary glands ; (vi) the neck ; (vii) the mammary gland ; (viii) the pleura 
and lung ; (ix) the mediastinum and contents ; (x) the abdominal wall ; (xi) the 
peritoneum, retroperitoneal tissue, and adre gland; (xii) the liver; (xiii) 
the gallbladder and bile ducts ; (xiv) the D og a 3 (xv) the spleen ; (xvi) the 
stomach ; (xvii) the duodenum ; (xviii) the jejunum and ileum ; (xix) the ap- 
pendix ; (xx) the colon ; (xxi) the rectum and anus ; (xxii) the uterus, Fallopian 
tube, and ovary; (xxiii) the female external genital organs, perineum, and 
vagina; (xxiv) the kidney and ureter; (xxv) the bladder and prostate ; (xxvi) 
the male external genital organs ; (xxvii) the bones and joints ; (xxviii) the blood 
vessels ; (xxix) the extremities ; (xxx) postoperative treatment. Index. 

Professor Hill, Associate Professor of Surgery in the Creighton 
University School of Medicine, Omaha, Nebraska, has produced a 
textbook of operative surgery suitable for students, interns, and 
junior surgeons. For the coverage of operative surgery which it 
affords, the book is compact. Not only technical details of opera- 
tions are described, but pre-operative and postoperative treatment 
are considered at some length, and the positioning of the patient on 
the table and the draping of the operation field are explained in 
fuller detail than in most textbooks; surgical pathology, also, is 
well described. General operative methods, such as the tying of 
knots and the insertion of stitches, together with the different uses 
of the common surgical instruments, are very simply and concisely 
handled. In general, the author advises for each condition one 

_ single technique which he himself has found suitable, and which 
in most cases is a standard operative procedure. A careful selection 
has been made of relatively common procedures, and out-of-the- 
way operations are not described at any length. Plastic surgery is 
considered fairly fully, and the section on chest surgery is just what 
the undergraduate student requires. In most of the chapters deal- 
ing with the anatomical regions, operations which have a purely 
historical interest have been wisely omitted ; in the chapter on the 
stomach, however, this does not altogether apply. The Roux type 
of anastomosis is described, for example, as also is wedge resection 
of a gastric ulcer. Approximately one-tenth of the book is devoted 
to gynaecology. 

Perhaps the strictest selection has been in relation to ortho- 
paedics, but, occasionally, the operations chosen for description 
seem a little strange. The general management of amputations, for 
example, and the principles which govern amputations at given 
levels, are rather inadequately considered, while a method for the 
removal of the intervertebral disk is discussed in some detail. It is 
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proper to say that the precise operative technique for amputations 
at the common levels is described. 5 
The lay-out of the textbook is really excellent, the style is simple, 
and the book is easy to read. As a review of the field of operative 
surgery for the undergraduate student it can be very highly 
commended. 
lan Aird 


1568 A Short Practice of Surgery. Parts I-V 


Hamilton Bailey & R.J. McNeill Love. Eighth edition. London : 
H. K. Lewis & Co. Ltd., 1948-49. 1,050 pages ; 1,198 figures. 
22 x 14cm. £212s.6d.theset [£2.625] 

Part I. (i) Non-specific infections and wounds; (ii) specific infectious dis- 
eases; (iii) tumours; (iv) ulceration and gangrene; (v) blood and blood- 
vessels ; (vi) lymphatics and lymphatic nodes ; (vii) face and jaws, including 
the palate; (viii) teeth and gums; (ix) mouth and tongue: floor of mouth ; 
(x) salivary glands ; (xi) neck; (xii) thyroid gland; (xiii) thymus, parathyroid, 
and adrenal glands. Index. Part II. (xiv) Pharynx; (xv) oesophagus; (xvi) 
poate ulcer; (xvii) stomach and duodenum ; (xviii) spleen ; (xix) liver; (xx) 
gall bladder and bile ducts; (xxi) pancreas; (xxii) peritoneum; (xxiii) intes- 
tines; (xxiv) intestinal obstruction; (xxv) vermiform appendix. Index. 
Part III. (xxvi) Rectum and anal canal ; (xxvii) hernia ; (xxviii) urinary symptoms. 
Investigation of the urinary tract. Anuria; (xxix) kidneys and ureters ; (xxx) 
urinary bladder ; (xxxi) prostate and seminal vesicles ; (xxxii) urethra and penis ; 
(xxxiii) testes and scrotum; (xxxiv) skin. Index. Part IV. (xxxv) Head; 
(xxxvi) spine ; (xxxvii) nerves ; (xxxviii) special nerves ; (xxxix) breast; (xl) 
thorax; (xli) larynx; (xlii) infections of the hand. Index. Part V. (xliii) 
Injuries to the bone; (xliv) diseases of bones ; (xlv) injuries to joints; (xlvi) 
diseases of joints; (xlvii) muscles, tendons, and bursae; (xlviii) deformities. 
Glossary. Index. 

It is difficult to know what to say about the re-appearance of so 
well-known a “ Short Surgery ” even though it is disguised in five 
volumes, all coloured differently; but the appearance of an 8th 
edition speaks adequately for its popularity and use. The authors 
state that they have presented the book in sections because of the 
delay between the written and the printed word enforced by 
economic conditions in Britain today. This reviewer feels, however, 
that the time-lag, regrettable as it is, is not long enough for the 
principles of surgery to alter materially, and it is certainly a disad- 
vantage for reference purposes to have a book in small sections. 

The authors and publishers are to be congratulated on a very 
neatly turned out and well-finished series of volumes, which are 
profusely illustrated, as indeed are all the works of these two 
authors. While one agrees with the Chinese proverb quoted in the 
preface: “‘One picture is worth a million words ”’, one must point 
out that there is a limit to the reduction in size of that picture, below 
which it ceases to illustrate the point requiring emphasis. This 
criticism applies to more than one of the illustrations in this work, 
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and especially to those, otherwise excellent and valuable, illustrating 
Dr. Hermitte’s admirable pathological disquisitions. 

The technical material is well arranged in sections and is dealt 
with tersely but adequately. All superabundance of detail, both in 
clinical signs and in treatment, is skilfully avoided. This is as it 
should be in a work which is intended only as a book of reference 
for the practitioner and surgeon, and not as the sole textbook of the 
undergraduate student. The authors are to be congratulated again 
on having produced a concise and comprehensive work which is of 
great value as a refresher course and a reference book ; and they can 
feel assured of the continued popularity of their efforts. 


Philip H. Mitchiner 


1569 An Atlas of Traumatic Surgery : Illustrated 
Histories of Wounds of the Extremities 


Josep Trueta. Oxford: Blackwell Scientific Publications, 
1949. viii + 150 pages ; 188 figures. 25 x 19cm. £1 10s. 
[£1.5] 


Introduction. (i) Upper limb ; (ii) lower limb. 


Professor Trueta’s work is, as it professes to be, an atlas of many 
photographs showing the progress and end-results of the author’s 
well-known and oft-advocated treatment of all wounds by early and 
thorough excision of destroyed and damaged tissue, and as such it 
pays tribute to the success of his methods and the correctness of 
his views. He is perhaps inclined to assume that before the Spanish 
Civil War no thorough and far-reaching excisions with subsequent 
plaster of Paris immobilization had been undertaken, at any rate 
with success, in any prior war, but he may rest assured that such 
methods were practised, and with success, especially by the French 
military surgeons on the Salonika front in 1916-18. Professor 
Trueta correctly acknowledges the value of chemotherapy as an 
adjunct, but only as an adjunct, to the success of early root and 
branch excision of wounds, and rightly stresses that in the presence 
of chemotherapy delayed union in some eight to ten days should 
be the routine practice in securing the early closing of the majority 
of war wounds. The illustrations are well produced, but in some 
cases might be considered as failing to convey the points required to 
show the uninitiated surgeon (on Professor Trueta’s own admis- 
sion he is writing hopefully for the presumably uninitiated surgeon 
in a war in the dim future) the full and terrible destruction of 
tissues which he must expect to meet and the root and branch 
surgery which he must carry out promptly and adequately if success 
is to be attained by these methods. 

Professor Trueta is to be congratulated on this work which, like 
all his previous publications, is clear, helpful and instructive. 


Philip H. Mitchiner 


1570 Demonstrations of Physical Signs in Clinical 
Surgery 
Hamilton Bailey. Eleventh edition. Bristol : John Wright 


& Sons Ltd., 1949. xii-+ 426 pages; 657 illustrations. 
23 x 14cm. £114s. [£1.7] 


(i) Introductory ; (ii) some basic physical signs ; (iii) some general principles 
in the examination of joints ; (iv) localized swellings ; (v) signs of local inflamma- 
tion: ulcers and sinuses ; (vi) the mouth ; (vii) the salivary glands ; (viii) the 
face and jaws ; (ix) the head ; (x) the ear; (xi) the neck (excluding the thyroid 
gland); (xii) the thyroid gland; (xiii) the breast and axillary lymph-nodes ; 
(xiv) the thorax ; (xv) the shoulder, arm, and forearm ; (xvi) the hand: (xvii) 
hernia. Lymphatics of groin ; (xviii) non-acute abdominal conditions; (xix) 
non-acute abdominal conditions—special demonstrations ; (xx) rectal and yaginal 
examination ; (xxi) clinical examination of the urinary organs ; (xxii) the male 
generative organs ; (xxiii) common acute abdominal conditions ; (xxiv) abdo- 
minal and Dy 3 injuries ; (xxv) some rarer acute abdominal conditions ; (xxvi) 
the sacro-iliac joint ; (xxvii) the hip-joint ; (xxviii) the knee-joint ; (xxix) the 
leg and foot; (xxx) bone; (xxxi) the spine; (xxxii) the peripheral nerves ; 
(xxxiii) examination of the blood-vessels of the extremities: threatened an 
established ee (xxxiv) some signs to confirm a suspicion of neurosis. 
Glossary. Index. 


In welcoming this new, 11th edition of Hamilton Bailey’s book, 
one is astonished to find that the Ist edition appeared no less than 
23 years ago. One can still recall the immediate and powerful 
appeal which it made to the medical student and there is little 
doubt that this latest edition will hold a similar attraction for the 
students of the present day. . 

The reason for the initial and continued popularity of this book 
is not far to seek. The author set out to demonstrate physical 
signs and to describe clearly to the student how he could elicit these 
signs, an object which would inevitably meet with the approval of 
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all medical students. If in any given case the student can obtain 
an accurate history and can carefully elicit and record the physical 
signs present, then he has the diagnosis ready-made, as it were. 
But if, on the other hand, unskilful examination has not only failed 
to elicit signs present but has discovered signs which in fact are not 
present, he will be misled by these false data and make a wrong 
diagnosis. It is, of course, the duty of the clinical teacher to 
demonstrate to his students how to elicit these signs, but it is a duty 
which one feels is at times neglected. 

The two main methods available to the author, to enable him to 
fulfil his purpose, were careful descriptions of the methods of exami- 
nations, and good illustrations. The descriptions given in this 
book have always been excellent, clear and concise, but the great, 
and, at the time of its original publication, the novel virtue of the 
book was the lavish use of excellent illustrations, mostly first-class 
clinical photographs. It is perhaps not too much to say that this 
book when it originally appeared set up a new standard for medical 
textbooks in this respect. 

These original virtues have never been allowed to fade. Indeed 
with each succeeding edition endeavour has been made to improve 
on its predecessor. Colour photography has been used increas- 
ingly, diagrams are excellent and the whole production reflects 
great credit on the author and his publishers. The continued 
popularity of the volume is assured by the issue of this new edition. 


T. M. Millar 


1571 A Text-Book of Surgical Pathology 


Charles F. W. Illingworth & Bruce M. Dick. Sixth edition. 
London: J. & A. Churchill Ltd., 1949. viii + 726 pages ; 
317 illustrations. 24 x 16cm. £25s. [£2.25] 

(i) Inflammation ; (ii) wound infections ; (iii) constitutional effects of injury ; 
(iv) tuberculosis ; (v) actinomycosis; (vi) hydatid disease; (vii) tumours ; 
(viii) diseases of bones ; (ix) diseases of joints ; (x) diseases of muscles, tendon 
sheaths and bursae; (xi) diseases of blood vessels ; (xii) diseases of lymph 
glands and vessels ; (xiii) diseases of the skull and brain ; (xiv) diseases of the 
spine and spinal cord ; (xv) diseases of —— nerves ; (xvi) diseases of the 

orax ; (xvii) diseases of the pericardium, heart and great vessels ; (xviii) dis- 
eases of the breast ; (xix) diseases of the mouth, jaws, salivary glands and neck ; 
(xx) diseases of the thyroid gland ; (xxi) diseases of the parathyroid glands; 
(xxii) diseases of the pharynx, larynx and oesophagus ; (xxiii) diseases of the 
stomach and duodenum ; (xxiv) diseases of the small intestine ; (xxv) diseases 
of the colon ; (xxvi) diseases of the vermiform appendix ; (xxvii) diseases of the 
peritoneum ; (xxviii) diseases of the gall-bladder, liver and bile ducts ; (xxix) 
diseases of the pancreas ; (xxx) diseases of the spleen ; (xxxi) diseases of adrenal 
glands ; (xxxii) diseases of the urinary organs; (xxxiii) diseases of the male 
generative organs ; (xxxiv) diseases of the female generative organs. Index. 

The Ist edition of this textbook was published 18 years ago. In 
this, the 6th edition, there are new chapters on diseases of the heart 
and blood-vessels ; and accounts of vascular hypertension, causal- 
gia, and tumours of muscle have been added. The descriptions of 
thrombophlebitis, peptic ulcer, intestinal obstruction, and several 
other conditions have been re-written. ; 

“ This book has been written for graduates and senior students ”’ 
and the authors have made “ only passing reference . . . tosuch 
fundamental processes as inflammation, suppuration, ulceration 
and repair.” These subjects are dealt with in the first chapter of 
11 pages. The “* passing references’’ are elementary and unin- 
spiring and several opportunities are lost of stressing the importance 
of modern research in inflammation and trauma. Having the 
seniority of the reader in mind, there seems to be little point in 
retaining this rather inadequate first chapter, especially as these 
fundamental subjects are dealt with fully in most standard text- 
books of general pathology. : ; 

The same criticism applies to the second chapter, dealing with 
wound infection. The account of the staphylococci occupies 
15 lines. The surprisingly high proportion of normal individuals 
of all ages who carry pathogenic staphylococci in the nasal vestibule 
is not even mentioned. Staphylococcal coagulase is described as 
an exotoxin and no mention is made of the important practical 
value of distinguishing between pathogenic and non-pathogenic 
strains by testing for coagulase production. The account of the 
streptococci is brief and contains some inaccuracies. The descrip- 
tion of the pathogenesis of gas gangrene is misleading, as no clear 
distinction is made between the growth requirements of clostridia, 
which are relatively unimportant, and the local and general lethal 
effects of specific clostridial toxins, which are fundamental. It is 
not improbable that students reading this book may be misled into 
thinking that these references to bacteriology contain all that a 
well-informed and intelligent surgeon can be expected to know. 
If this is a real danger, it might be considered advisable in future 
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editions to omit these “* passing references ”’ unless sufficient space 
can be found to deal with the subjects more fully. 

The remainder of the book deals with the morbid anatomy and 
histology of diseases of surgical importance. It is quite clearly this 
part of the book which has ensured its popularity with students for 
the last 18 years. The chapters on the pathology of bone and 
peripheral vascular disease are outstanding and, of the re-written 
chapters, that on the spleen is excellent. The problem of fluid 
balance is given the prominence and careful explanation which it 
so fully deserves. 


Geoffrey Hadfield 


1572 Acute Injuries of the Head, their Diagnosis, 
Treatment, Complications and Sequels 


G. F. Rowbotham. Third edition. Edinburgh: E. & S. 
Livingstone Ltd., 1949. xx-+ 480 pages; 259 figures. 
25x 18cm. £115s. [£1.75] 

(i) The mechanisms of injuries of the head ; (ii) pathology ; (iii) diagnosis of 
closed injuries of the head; (iv) treatment of closed injuries of the head and 
surgical technique ; (v) fractures of the skull ; (vi) open or compound wounds 
of the head ; (vii) traumatic osteomyelitis ; (viii) results of injury to special parts 
of the brain and skull ; (ix) the sequels of injuries of the head ; (x) rehabilitation ; 
(xi) post-traumatic epilepsy ; (xii) the final results of head injuries ; (xiii) the 
mechanism of birth injuries; (xiv) the residual illness. Index of authors. 
General index. 

Mr Rowbotham introduces the subject of acute injuries of the 
head with a comprehensive and scientific survey of the physical 
mechanisms by which the skull, the brain and its membranes may 
lose continuity. He describes and illustrates the pathology of 
acute head injury anatomically and statistically, and deals at length 
with the problems of concussion and of the conduct of air-raid 
casualties. Drawing upon his knowledge of surgical literature, of 
physics, and of his own experiences, he discusses the diagnosis of 
closed injuries of the head in terms of the difficulties raised by the 
complex picture of each head injury and freely gives his opinion on 
matters of controversy. Whilst his methods of treatment of closed 
head injuries are not universally accepted, he gives them very full 
descriptions, and states their mdications ; closed cranial fractures 
and defects are described and treated along the usual lines. 

Dealing with compound wounds of the head and such compli- 
cations as cerebrospinal rhinorrhoea, he shows how war experiences 
have contributed to the treatment of these injuries and how 
thorough the approach to traumatic osteomyelitis must be. The 
chapter on injury to special parts of the brain makes interesting 
reading and has very useful statistical references ; with descriptions 
of the sequelae of head injuries, much space is devoted to the social, 
psychological and medicolegal aspects of both diagnosis and treat- 
ment, and rehabilitation is elaborated with realism. The difficult 
subject of post-traumatic epilepsy is carefully reviewed and the 
management of cases of late onset advised. After a short survey 
of some statistics of late results of head injury, and a summary of 
the mechanism, diagnosis and treatment of birth injuries, Mr Row- 
botham concludes with a final note on the relation between the 
head injury, the original personality of the individual, and the type 
and circumstances of the work and society to which the individual 
returns. 

Too controversial and décousu for the undergraduate, this book 
should be read by every resident surgical officer; let him not, 
however, be deterred by those passages which he cannot understand, 
for the author boldly attacks all controversial matters and the book 
is the result of his wide reading and surgical experiences in the field 
of traumatic craniocerebral surgery. 


W. J. Atkinson 


1573 Abdominal Operations 


Rodney Maingot. Second edition. London: H. K. Lewis & 
Co. Ltd., 1948. xxiii + 1274 pages; 468 figures. 25 x 
17cm. £44s. [£4.2] 

Part I. Abdominal incisions. Part II. Stomach and duodenum. Part III. 
Spleen. Part IV. Pancreas. Part V. Gall-biadder and bile ducts. Part VI. 
Liver. Part VII. The vermiform appendix. Part VIII. Peritoneum, mesen- 
tery, omentum. Part IX. External abdominal hernia. Part X. Intestines. 
Part XI. Post-operative chest complications: diaphragmatic hernia: portal 
hypertension. Index. 

Maingot’s Abdominal operations was published first in 1940 and 
quickly achieved recognition as _an authoritative work. It covers 
more than its title indicates, for it is concerned not merely with the 
technique of operations, but with the whole care of the patient 
during his stay in hospital. Thus in the chapter on duodenal ulcer, 
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after sections devoted to etiology, symptoms and diagnosis, there 
is a discussion on the choice of treatment, followed by a review of 
the principles of medical care, and finally a detailed account of the 
operations, with appropriate measures of preparation and after- 
care. 

In this 2nd edition, Maingot has been assisted by several other 
surgeons. In addition to English colleagues they include Harold 
Dew of Sydney, who writes on hydatid disease ; Lester Dragstedt 
on vagotomy; and Stuart Harrington on diaphragmatic hernia. 
Maingot himself, however, remains responsible for the greater part 
of the book, which thus avoids the unwieldiness and diversity of 
approach so often to be found in works of multiple authorship. 

As is to be expected, the teaching throughout is entirely up to 
date, and the descriptions of operative technique are sufficiently 
detailed to be of real value to the surgeon. A special word of 
praise is deserved for the illustrations, which are excellent. 


C. F. W. Illingworth 


1574 Acute Intestinal Obstruction 


Rodney Smith. With a chapter on radiological diagnosis, by 
Eric Samuel. London: Edward Arnold & Co., 1948. xii + 
259 pages ; 102 figures. 22 x 14cm. 18s. [£0.9] 

__(i) The history of the surgery of acute intestinal obstruction. Pathology. 
ii) General principles of pathology ; (iii) simple occlusion ; (iv) closed loop 
obstruction ; (v) intestinal strangulation ; (vi) functional intestinal obstruction ; 
(vii) peritonitis and acute intestinal obstruction ; (viii) protein deficiency in 
intestinal obstructions. Diagnosis. (ix) Clinical diagnosis ; (x) radiography in 
acute intestinal obstruction. Treatment. (xi) The place of chemotherapy ; 
(xii) the place of suction drainage ; (xiii) the treatment of protein deficiency ; 
(xiv) the relief of obstruction without operation : the conservative plan. Pre- 
operative treatment. (xv) The operation; (xvi) postoperative treatment. 
Individual varieties of acute intestinal obstruction. (xvii) Classifications ; 
(xviii) congenital anomalies ; (xix) strangulated external hernia; (xx) strangu- 
lated internal hernia ; (xxi) obstruction by bands and adhesions ; (xxii) volvu- 
lus ; (xxiii) intussusception ; (xxiv) acute obstruction by a neoplasm ; (xxv) 
acute obstruction from inflammatory changes in the gut wall; (xxvi) intra- 
luminal impaction ; (xxvii) mesenteric vascular occlusions; (xxviii) functional 
intestinal obstructions ; (xxix) postoperative intestinal obstruction. References. 


Index. 

This practical monograph sets forth a modern account of the 
problems which present themselves in a case of suspected or con- 
firmed intestinal obstruction. A thoughtful and encouraging fore- 
word by Vaughan Hudson emphasizes the value of radiology in the 
detection of early obstruction, and pays tribute to former surgeons 
of the Middlesex Hospital who were pioneers in the diagnosis and 
treatment of these often difficult cases. 

In his preface the author stresses the fact that the obstruction 
im itself is not immediately lethal, and that correction of dehydra- 
tion and the adoption of intestinal suction are modern methods of 
treatment which will often tide the patient over the immediate 
crisis. The pathology of obstruction is then discussed, and the im- 
portance of protein deficiency and the correction of hypopro- 
teinaemia by the oral or intravenous administration of amino-acids 
is emphasized. The section on diagnosis of acute obstruction is clear 
and concise, but the clinical examination of the abdomen surely 
merits more space than less than one page, especially as the chapter 
on radiography is allotted no less than 27 pages! Intraperitoneal 
chemotherapy is next considered, but no mention is made of micro- 
form suspension, which is the ideal preparation for combating 
peritoneal infections. 

The treatment of various types of obstruction is considered in 
detail. A popular error is reiterated in connexion with a strangu- 
lated inguinal hernia, when it is stated that such a hernia is irre- 
ducible. The ideal treatment of a strangulated inguinal hernia of 
less than six hours’ duration, provided it is previously reducible, is 
taxis, i.e., manual reduction. This is often accomplished by the 
patient himself, or by the medical attendant, and then the desira- 
bility of a subsequent operation can be considered at leisure. 

It is also stated that, in the case of a strangulated inguinal hernia, 
abdominal examination reveals signs of early obstruction with 
hyperperistalsis. This statement may mislead the junior surgeon, as 
hyperperistalsis is absent in the case of Littré’s hernia, or when 
omentum or a Fallopian tube is present in the sac. 

Methods by which the viability of strangulated bowel is assessed 
are mentioned, but one important omission is the aid which can be 
given by the anaesthetist. In a doubtful case, the administration of 
pure oxygen for a period of two or three minutes is sometimes the 
deciding factor, as the colour of viable gut will then approximate to 
normal. 

Mention is made of “* prune juice” stools in acute intussuscep- 
tion. The stools in this condition are more correctly described as re- 
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sembling red currant jelly, as they are a mixture of mucus and blood. 
Physicians reserve the term “ prune juice’ to describe the 
expectoration which typifies a lung carcinoma. Vague and meaning- 
less terms are not infrequent. How can a thoughtful reader assess 
such terms as “a fair number of recorded cases” or “‘a high 
percentage of cases”’? The “* baby boy” who is likely to suffer 
from an acute intussusception would better be described as a male 
infant of from six to nine months. What are the actual dimensions 
of the “* large ’’ gallstone which becomes impacted in the jejunum ? 
It is generally accepted that a diameter of more than one inch will 
fail to negotiate the small intestine. 

However, in spite of these defects, and other minor ones, which 
can be corrected in a subsequent edition, this book is a useful guide 
to a junior surgeon who is responsible for emergency work, and as 
such it can be warmly recommended. 

R. J. McNeill Love 


1575 Wounds of the Extremities 


Edited by H. J. Seddon. Bristol : John Wright & Sons Ltd., 
1949. (British Journal of Surgery War Surgery Supplement 
No. 2.) 104 pages; 75 figures. 26 x 18 cm. 12s. 6d. 
[£0.625] 

(i) War injuries of the extremities and their treatment in forward areas ; (ii) 
missile wounds involving bone ; (iii) early treatment of penetrating wounds of 
joints ; (iv) war injuries of peripheral nerves ; (v) war injuries of the peripheral 
arteries. 

The production, by the British Journal of Surgery, of a War 
Supplement which is devoted to wounds of the extremities, has 
admirably filled a gap in post-war surgical literature. In general 
presentation the supplement maintains the high standard of the 
first War Supplement of the British Journal of Surgery, which dealt 
with head injuries, and it contains many excellent illustrations, a 
valuable bibliography, and much useful statistical data. Under the 
able editorship of Mr H. J. Seddon, the subject is handled in five 
sections, and deals with treatment in forward areas, and the 
management of injuries involving bones, joints, peripheral! nerves, 
and peripheral arteries. 

There is no hint of smugness in these expositions; yet, throughout, 
the reader is aware of the very considerable progress made over the 
methods and results of the First World War. The Winnett-Orr 
technique, developed and extended in the Spanish Civil War, was 
thoroughly proven, and stood the test of the many varying condi- 
tions of the Second World War. The impact of chemotherapy, and 
in particular of penicillin, on the management of wounds is here 
well described. The initial enthusiasm for this method of treatment, 
with facile abandonment of surgical principles, was followed by the 
rapid realization that chemotherapy was but an aid to, rather than 
a substitute for, early and thorough surgical treatment. The better 
control of infection, together with early ambulation, more intensive 
rehabilitation, and the energetic use of such time-savers as early 
skin-grafting, all contributed to a greatly diminished period of hos- 
pitalization, and to a quicker return to full duty—the prime aim of a 
military surgeon. Vascular surgery benefited from segregation into 
special units, but the introduction of anticoagulants, which have so 
widened the possibilities of reconstructive arterial surgery, came too 
late to help in the management of war injuries. 

It is a melancholy thought that all the valuable experience herein 
set down may be of little use to surgeons in a future conflict, in 
which wounds from missiles may seem very insignificant compared 
with new varieties of trauma from heat and radioactivity. 


J. P. Bentley 


1576 Ulcers and Eczema of the Leg: Sequels of 
Phlebitis, etc. Studies on Static Diseases of 
the Lower Limbs and their Treatment 


Holger Bisgaard. Copenhagen: Einar Munksgaard, 1948. 
111 pages ; 36 figures. 25 x 16cm. 15 Dan. kr. 
Introduction. (i) Uncomplicated cases of infiltration ; (ii) infiltrations and 
varicose veins; (iii) infiltrations and phlebitis; (iv) infiltrations and throm- 
bophlebitis ; (v) infiltrations and ulcers of the leg ; (vi) infiltrations and eczema 
of the leg ; (vii) infiltrations complicated by the deformity : “* three star ” cases ; 
(viii) infiltrations complicated by the deformity crura quadrata; (ix) infiltrations 
and arthrosis deformans ; (x) infiltrations in the most severe and last stage. 
Dr Bisgaard’s approach to the problems resulting from man’s 
adoption of the erect posture was both stimulating and original. 
Until his recent death, Bisgaard worked as a general practitioner in 
Denmark, so that his methods of treatment of ulcers, eczema, and 
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oedemas of the legs were basically empirical. They, nevertheless, 
proved so successful in practice that they came to be employed in 
the State Hospital in Copenhagen, and earned the praise and 
support of Professor Haxthausen himself. 

Bisgaard’s thesis is briefly this: that a great deal of disability from 
pain, swelling, heaviness, and fatigue in the distal part of the legs 
arises from filtration oedema. This oedema, which Bisgaard calls 
an infiltration, may have a central or peripheral cause, but is itself 
responsible for many crippling sequelae. Thus, whilst he acknow- 
ledges that varicose veins are a common cause of infiltration, he 
lists many other causes as common, such as anaemia, heart disease, 
postoperative debility, and pregnancy, and, locally, fractures and 
phlebitis. He goes on to assert that the infiltration often persists 
for a long time after the causative factor has itself disappeared. 
Thus infiltration, from being a symptom, may become a disease. 


Infiltration is recognized principally by a painful and tender - 


puffiness in the malleolo-calcaneal spaces, especially on the inner 
side, and what Bisgaard calls the pathognomonic symptom is local 
pain and restlessness at night, relieved by movement. Bisgaard’s 
treatment is meticulously described; it aims at dispersing the infil- 
tration in three ways, by massage, by elastic bandaging, and by 
mobilization. Progress is assessed by repeated measurements of 
diameter at three levels in the leg. The latter part of the book con- 
tains case reports of cases of simple and complicated infiltrations, 
showing the benefit derived in each by the application of Bisgaard’s 
methods of treatment. 

Most workers in this country will probably feel that perhaps too 
much emphasis has been placed by Bisgaard upon this secondary 
phenomenon of infiltration, and that, in almost every case, appro- 
priate treatment of the causative lesion will itself lead to the dis- 
appearance of the infiltration. In those cases, of course, in which 
infiltration is present without any treatable primary cause, elastic 
support has usually been resorted to. It is most valuable, however, 
to have Bisgaard’s detailed instructions on how best to apply 
elastic support, and also to learn of the reliance he has placed on 
an exact technique of massage. 

J. P. Bentley 


1577 Varicose Veins 


R. Rowden Foote. London: Butterworth & Co. Ltd., 1949. 
xiv + 226 pages ; 181 figures. 2 coloured plates. 25 x 
17cm. £112s. 6d. [£1.625] 

(i) Some historical landmarks in the treatment of varicose veins ; (ii) anatomy, 
physiology and pathology ; -(iii) incidence and aetiology of varices; (iv) the 
investigation of the patient with varicose veins ; (v) treatment ; (vi) varicose 
ulceration ; (vii) thrombophlebitis and pulmonary embolism; (viii) anti- 
coagulant therapy ; (ix) the supportive and compression treatment in varicose 
conditions ; (x) the varicose vein clinic and some useful prescriptions ; (xi) the 
recent work in varicose veins. Appendix A. Index. 

Mr Rowden Foote is to be heartily congratulated on the high 
quality of this book, the first dealing solely with varicose veins to be 
published in Great Britain. The author rightly stresses the im- 
mense importance of varicose veins and their complications, in the 
life and work of the community, and reminds us of the astounding 
fact that during the last war varicose veins constituted the largest 
single group of admissions to hospitals in the Emergency Medical 
Service, accounting for almost 10 % of all cases !_ The book covers 
the whole subject most comprehensively, starting with a historical 
survey, and passing through the etiology and pathology to a con- 
sideration of the various methods of treatment in vogue today. 

His own preference for most cases is for a high ligation flush with 
the femoral vein, coupled with the distal injection of a phenol- 
glycerin-glucose solution through a “‘ nutmeg-grater”’ needle by 
means of which mechanical, as well as chemical, trauma is applied 
to the tunica intima. This technique is said to give almost univer- 
sally excellent results, though the theoretical objection remains 
that sclerosants injected into the thigh pass immediately into the 
deep venous system, as shown by Boyd and others in phlebographic 
studies. It might therefore seem possible for deep femoral throm- 
bosis to be at any rate an occasional complication of this method 
of treatment. It would indeed be illuminating, also, if histological 
proof were available that the technique definitely avoided the incid- 
ence of recanalization of the internal saphenous vein after months 
or years. This is a crucial point. Bull and Hiatt of Columbia 
University, New York, believe that no method of treatment will 
prevent recanalization of the vein, and they have, in consequence, 
reverted to the old technique of total extirpation of the vein, using 
the Mayo vein stripper. They argue that every other method leads 
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to recanalization, with a thick-walled rigid vein and damaged valves, 
which, though not varicose, nevertheless causes venous back- 
pressure on distal areas, with all its attendant ills. 

The whole book is splendidly and copiously illustrated, mostly 
with actual photographs, and detailed advice is given on many useful 
manoeuvres, from the application of a supportive bandage to the 
still insufficiently practised empty vein technique for the injection 
of sclerosants. There is also a most useful section dealing with the 
— of thrombophlebitis and embolism, and anticoagulant 
therapy. 

Throughout the book the author has made a praiseworthy and 
successful attempt to present the views of others as well as his own 
on this very controversial subject. Whilst indicating at each stage 
his own preferences, supported by cogent reasons, he has avoided 
the tendency to bigotry and dogma which so often characterizes 
utterances of those who have concentrated their interests on a rela- 
tively narrow and circumscribed field. In general, this book can 
be highly recommended to both surgeons and general practitioners, 


and is likely to become the standard work on the subject for some 
time to come. 


J. P. Bentley 


1578 . Modern Practice in Ophthalmology, 1949 


Edited by H. B. Stallard. London: Butterworth & Co. Ltd., 


1949. xx + 525 pages ; 231 illustrations ; 30 colour plates. 
25 x 17cm. £3 5s. [£3.25] 


(i) Anatomy and physiology ; (ii) pathology; (iii) medical ophthalmology ; 
(iv) methods of examination; (v) ocular therapeutics; (vi) diseases of ,& 
eyelids ; (vii) diseases of the lacrimal apparatus ; (viii) diseases of the con- 
junctiva ; (ix) diseases of the cornea and sclera; (x) diseases of the uveal tract ; 
(xi) diseases of the retina ; (xii) diseases of the optic nerve ; (xiii) diseases of the 
vitreous body ; (xiv) diseases of the lens ; (xv) glaucoma ; (xvi) refractive errors ; 
(xvii) strabismus and heterophoria ; (xviii) injuries of the eye; (xix) diseases 
of the orbit ; (xx) tropical ophthalmology ; (xxi) surgical operations on the eye, 
eyelids and orbit. Appendix: standards of vision for the Services, etc. Index. 

This book is written for the general practitioner, with the aim of 
providing him with a practical outline of modern ophthalmic 
practice, so that he may be able to share with the specialist the 
responsibility of treatment of ophthalmic cases or to deal with them 
efficiently in the absence of specialist help. This difficult task has 
been undertaken by a team of specialists who may be said to have 
achieved the first purpose of the book but to have fallen short, in 
some respects, of the second. 

The first five chapters deal with general topics—anatomy and 
physiology, pathology, medical ophthalmology, methods of ex- 
amination and general therapeutics. These are for the most part 
excellent, covering wide fields concisely and clearly. Then follow 
chapters on diseases of each of the structures of the eye in turn. 
Those on the lids, the conjunctiva and the retina are instructive and 
straightforward. The others, one feels, fail as guides to the un- 
informed by not being sufficiently schematic and dogmatic. The 
chapter on the cornea, for example, though interesting and unusual 
in its approach, leaves one groping for the signs, symptoms and 
treatment of, say, a hypopyon ulcer. In the chapter on glaucoma 
also, though all the information is there, the clinical pictures are not 
sufficiently clearly defined and no sharp distinction is made between 
acute and chronic types. The chapter on refractive errors is most 
comprehensive and instructive and that on strabismus and hetero- 
phoria could hardly be better. There is also a useful short chapter 
on tropical ophthalmology. The final chapter on operations is well 
illustrated but hardly realistic in some respects. Illustrated details 
of emergency operations, rather than of such operations as con- 
junctivo-dacryocystostomy or recession of the inferior oblique, 
would be of value to the practitioner in remote districts. There is a 
useful appendix on visual standards required for various Services. 

A chapter on ophthalmic symptoms in general would have been 
a valuable addition and one’s general impression is that the book 


might have been given more of a “* vade-mecum ” character without 
losing in attractiveness. 


A. Lister 


1579 The Science and Art of Joint Manipulation. 
Vol. I. The Extremities 


James Mennell. Second edition. London: J. & A. Churchill 


Ltd., 1949. xv-+ 215 pages; 299 figures. 25 x 19 cm. 
£1 4s. [£1.2] 


Part I. General considerations. (i) Introduction ; (ii) the joint lesion ; (iii) 
referred pain ; (iv) general rules for manipulation. Part II. The joints of the 
upper extremity. (v) The digital joints ; (vi) the metacarpal joints; (vii) the 


SURGERY: REVIEWS 


1578-1580 


wrist region ; (viii) the radio-ulnar joints; (ix) the elbow; (x) the shoulder 
joint i (xi) the clavicular joints. Part III. The joints of the lower extremity. 


(xii) The digital joints ; (xiii) the metatarsal joints ; (xiv) the tarsal joints ; (xv) 
the ankle region ; (xvi) the knee region ; (xvii) the hip joint. Index. 

Of the three standard works on manipulation by British authors, 
this is the most exhaustive. It comes from the pen of the doyen of 
physicians practising manipulation, and summarizes the results of 
many years’ experience. 

General considerations include subluxation and adhesion- 
formation at joints, together with the bearing of the shape of the 
articular surfaces on function. This aspect of applied anatomy 
runs through the whole volume and is admirably set out. Referred 
pain is considered next, with emphasis on the segmental distribu- 
tion of symptoms arising from spinal lesions. The next chapter 
deals with the principles governing manipulation, but the indications 
for and against forcing movement might well have been set out in 
greater detail. Caution is wisely enjoined and the reader learns that 
the history, the amount of movement present at the joint, and the 
X-ray appearances must be considered; but this important section 
on the nature and evaluation of these and other clinical signs could 
well have been expanded further. The present-day tendency to 
rely too much on the radiograph and to neglect clinical signs is 
justly criticized. 

The joints of the extremities are considered each in turn. The 
shape of the bony facets is correlated with the separate patterns of 
movement achieved voluntarily and passively. The influence of 
joint-contour on the manner of performing a manipulation always 
receives masterly exposition, and there are textual descriptions and 
illustrations of as many as ten or twenty different ways of manipu- 
lating one joint, so that not only is a full range obtained of those 
movements which can be carried out by active effort, but a 
number of movements not capable of voluntary performance are 
also achieved. The elbow is dealt with in unorthodox fashion. The 
chapter on the hip joint is wholly admirable. 

This book provides a fund of information for the clinician ex- 
perienced in the diagnosis and treatment of the disorders met with 
in manipulative practice. Whoever wishes to study dynamic 
articular anatomy in its relationship to the manner of manipulating 
joints will enjoy every page of this important work. 


J. Cyriax 


1580 Structure and Function as Seen in the Foot 


Frederic Wood Jones. Second edition. London: Bailliére, 
Tindall & Cox, 1949. viii + 333 pages ; 155 figures. 22 x 
14cm. £15s. [£1.25] 

(i) Introductory, dealing with the study of the foot; (ii) the principles of 
terminology ; (iii) the human foot in phylogeny ; (iv) the foot in ontogeny ; (v) 
digital formula; (vi) metatarsal formula; (vii) external characters ; (viii) the 
fascias ; (ix) the bones; (x) the accessory bones; (xi) the sesamoid bones ; 
(xii) the joints ; (xiii) the extrinsic muscles ; (xiv) the ey of the ex- 
trinsic muscles ; (xv) the intrinsic muscles ; (xvi) the morphology of the intrinsic 
muscles ; (xvii) the actions of the muscles ; (xviii) the movements of adduction, 
abduction and opposition of digits ; (xix) the movements of flexion and extension 
of the toes ; (xx) tendons, tendon sheaths and bursae ; (xxi) the arches of the 
foot ; (xxii) the foot and the brain ; (xxiii) the sensory nerves ; (xxiv) the motor 
nerves ; (xxv) the vascular channels. Index. 

Over a quarter of a century ago Professor Wood Jones produced 
a rather novel anatomical book entitled Principles of anatomy as 
seen in the hand, in which the detailed anatomy of the hand was 
used as a text for generalizations on anatomical principles. This 
book deservedly became very popular and the author has recently 
written a companion volume, Structure and function as seen in the 
foot, now in its 2nd edition, which follows the same lines and is 
equally fascinating to read, although in view of the earlier treatise 
general principles have been described in less detail, while the special 
principles displayed in the structure and function of the foot have 
received more attention. This is no dull academic textbook 
describing structures on conventional lines, but a living anatomy 
from which we may not only learn the form, position, variations, 
morphology and functions of bones, muscles, joints and so on, but 
also may come to see the why and how. As an example of the par- 
ticular method of presentation we may take the chapter on the 
vascular channels where it is shown how these vary from animal 
to animal depending upon such factors as the torsion of the limbs 
and their usual posture in use. ‘ 

It is a sad commentary on the many conferences which have been 
held on anatomical nomenclature that the author has found it 
necessary to include a chapter, “* The principles of terminology ”, 
in which he suggests the use of such terms as “ pre-axial”’ and “ post- 
axial” in place of the more usual medial and lateral, to avoid 


hy 
+ 
we 
we 
im 
oe 
4 
5 
375 
Jol. 6 
1950 Vol. 6 No. 4 : 


1580 SURGERY: REVIEWS 


ambiguity. Nevertheless he has been unable to avoid such clumsy 
expressions as “the fibular-sided head of the bicipital flexor 
hallucis brevis ”’. 

The physical anthropologist will find much useful information 
and much of interest in the chapters on digital and metatarsal for- 
mulae, and on the external characters of the foot (see Chapters V, 
Vi and VID. 

In Chapters III and IV there is a good discussion of phylogeny 
and ontogeny in their relationship to the origin of the human 
characteristics of the foot. As is well known, Professor Wood 
Jones holds some original and rather unorthodox views on the 
evolution of man and he has used many features in the development 
and structure of the foot as support for his general theory that the 
human foot is derived from a primitive mammalian foot. This 
part of the work is highly controversial and will undoubtedly be 
provocative. The author is particularly critical of what he terms 
the “ gorilloid theory” of the evolution of man. ‘* Those who 
look upon Man as being derived from a “ gorilloid’’ stock see 
human foot structures as being direct developments from those 
present in the Gorilla. Those who derive Man from an earlier 
stock, from which the giant apes also arose, see, in the Gorilla foot, 
an inception of some of those specialisations already achieved in 
Man’”’. But it is only fair to point out that two of the authors 
whorn he particularly picks out for criticism (Morton, D. J., The 
human foot; Lake, N., The foot) use the resemblances between the 
feet of gorilla and man precisely in this latter sense, i.e., as indicating 
the structural changes at the inception of the adaptation of the foot 
for bipedal progression; indeed, the author confesses that Morton’s 
description of the forerunner of man as a relatively small-sized 
active and agile animal of erect posture is so unlike a gorilla that 
the term “ gorilloid ” would seem wrongly bestowed. Evidently the 
use of the word “ gorilloid”’ is the “* nigger in the wood pile ”’. 
Nevertheless it is proper to take a very broad view and to remember 
that apart from the foot there are other close resemblances between 
man and the large anthropoids which cannot be overlooked, 
such as blood-groups, precipitin reactions, and menstrual cycles, 
which seem to indicate that our relationship is a very close one 
indeed. The two opposing schools of thought approach the 
matter from opposite view-points, the one emphasizing the re- 
—s the other the differences; this book records the latter 
attitude. 


In dealing with ontogeny the author, correctly, in our view, 
states that the recapitulation theory is no more than a useful guid- 
ing principle and that it has largely lost its reputation for infal- 
libility. However, if this is so, we can scarcely pay much attention 
to the statement that the internal cuneiform even in its earliest de- 
velopmental stages shows no gorilloid characteristics in the distal 
joint surface, so that “* be ancestral history what it may, it cannot 
be claimed that there is any embryological evidence that the ances- 
tral human hallux was opposable, though it was doubtless divergent’’; 
this would seem to involve the direct application of the recapitulation 
theory to a very small detail, and that, as the author himself says 
earlier, would “* reduce this so-called law to absurdity ”’. 

The comparative anatomy of the musculature of the foot is very 
well done but it is doubtful whether the writer’s list of “* features in 
which the muscles of the human foot show a plan more primitive 
than that existing in any monkey” would be accepted by some 
competent comparative anatomists. 

Perhaps the most satisfactory summing up of the present position 
is by W. Straus: “In its musculature as in its skeleton and outer 
form the foot of the gorilla more closely approaches that of man 
than does the foot of any other primate. But at the present time it 
is difficult to decide which of these similarities are indications of 
close genetic relationships and which are merely due to convergence 
produced by interaction of environmental forces and an ancient 
ground plan ”’. 

The question of the development of the arches of the foot is a 
very controversial one and it is interesting to record that Wood Jones 
does not entirely subscribe to the modern orthopaedic teaching 
that the arches are transient postural structures; he reinstates the 
ligaments in their important function of controlling the general 
form of the arch which itself is nevertheless ** plastic and mobile ” 
and capable of depression by body-weight and elevation by muscle 
action. This is a middle position between the extreme schools of 
thought on the subject and is probably correct. 

Except for one or two small points the 2nd edition of this work is 
the same as the ist. The book is full of interest and provocation; 
it is truly educative and stimulating and for these reasons can be 
highly recommended. There are a large number of line drawings 
by the author himself; their anatomical accuracy is thus assured and 
they clearly illustrate the arguments of the text. 

Norman C. Lake 
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1581 A Synopsis of Obstetrics and Gynaecology 


Aleck W. Bourne. Tenth edition. Bristol : John Wright & 
Sons Ltd., 1949. vii + 522 pages ; 167 illustrations. 19 x 
13cm. £11s. [£1.05] 


Part I. A synopsis of obstetrics. Section I. Normal pregnancy. (i) The 

ovum, fertilization, and early development; (ii) chorion, amnion, placenta, 
umbilical cord, and foetus ; (iii) changes in the maternal organism ; (iv) diag- 
nosis of pregnancy ; (v) duration and management of pregnancy. Ante-natal 
care and examination. Section II. Abnormal pregnancy. (vi) Auto-intoxica- 
tions ; (vii) abnormalities of the generative tract ; (viii) diseases of the ovum ; 
(ix) ectopic gestation; (x) abortion; (xi) associated disorders. Section III. 
Normal labour. (xii) Physiology and course of labour; (xiii) mechanism of 
normal labour ; (xiv) management of normal labour. Section IV. Abnormal 
labour. (xv) Occipito-posterior positions 3 (xvi) face and brow presentations ; 
(xvii) pelvic presentations ; (xviii) transverse positions ; (xix) prolapse of cord 
and limbs. Twins; (xx) contracted pelvis; (xxi) difficult labour due to ab- 
normalities of soft parts ; (xxii) anomalies of uterine action ; (xxiii) maternal 
injuries ; (xxiv) ante-partum haemorrhage ; (xxv) post-partum haemorrhage. 
Section V. The puerperium and the new-born child. (xxvi) Physiology and 
management of a state ; (xxvii) puerperal infection ; (xxviii) sudden 
death and miscellaneous disorders in the puerperium; (xxix) the new-born 
child ; (xxx) pest-natal examination and care. Section VI. Obstetric surgery. 
(xxxi) Forceps xxxii) version; (xxxiii) induction of labour and abortion ; 
(xxxiv) craniotu...y—cleidotomy—evisceration—decapitation ; (xxxv) caesarean 
section—symphysiotomy—pubiotomy. Part II. A synopsis of gynaecology. 
(xxxvi) ay 3 (xxxvii) development and malformations of the genital organs ; 
(xxxviii) sex hormones—menstruation—puberty—the menopause; (xxxix) 
amenorrhoea — menorrhagia — metrorrhagia; (xl) dysmenorrhoea; (xli) 
leucorrhoea; (xlii) infections of vulva and vagina ; (xliii) infections of cervix and 
corpus uteri ; (xliv) infections of Fallopian tubes, ovaries and pelvic peritoneum ; 
(xlv) gonorrhoea ; (xlvi) new growths and miscellaneous affections of the vulva ; 
(xlvii) new growths, cysts, and fistulae of the vagina; (xlviii) fibromyomata ; 
(xlix) malignant disease of the uterus; (1) ovarian and parovarian tumours ; 
(li) displacements of the uterus ; (lii) vaginismus, dyspareunia, and sterility ; 
(liii) disorders of micturition. Index. 
_ Asspecialist may be tempted to turn up his nose at a “‘ synopsis ”” 
in his own subject. Any such tendency on the part of this reviewer 
was counteracted by the recollection of how he himself had often had 
hurried but beneficial recourse to a well-known synopsis of medicine, 
and by the thought that a synopsis of obstetrics and gynaecology 
could not be in better hands than those of a man of such proved 
independence of thought and judgement as Mr Bourne. He had 
to read no further than the preface to get confirmation of his view 
in the refreshing statement that the author had tried to suppress 
“ out-dated ideas and methods, though the ‘ fixing ’ of teaching by 
the demands of examiners has prevented the deletion of some 
matter which has little relation to modern theory and practice.” 

In reviewing this little volume one has to keep ever in mind the 
narrow and irksome limits within which the author has had to work; 
and the same applies to the thumb-nail type of illustration which 
seems to be all that is admissible within the limits of a synopsis. 
Nor may the peculiar needs of the prospective readers be over- 
looked. It is not hard to detect some of the dead wood which 
Mr Bourne rightly regards as dear to the hearts of some examiners ; 
and while the eradication of it from the synopsis would not uproot 
it from their minds, yet its retention here, as in any other widely- 
read book, merely tends to give its roots stronger attachment. 

In view of the author’s difficulties and of the fact that this is 
clearly not the type of book in which to stress individual views, we 
refrain from any detailed comment, but we must admire the 
masterly way in which the great mass of material has been handled. 
If one may parody Goldsmith’s familiar couplet on the village 
schoolmaster, still the wonder grows how one small book can carry 
such a vast content of information. ‘ 

The book is intended for rapid revisal of the subject by the 
student examinee, or for quick consultation on individual points 
by the busy practitioner. In both capacities it may be commended 
as a thoroughly reliable guide. 


R. W. Johnstone 


1582 The Anatomy of the Female Pelvis 


F. A. Maguire. Fourth edition. London: Angus & Robert- 
son, 1949. xv+ 176 pages; 55 figures. 23 x 15 cm. 
£2 2s. [£2.1] 


(i) The pelvic wall ; (ii) muscles of the pelvis ; (iii) pelvic fascia ; (iv) the uro- 
genital diaphragm ; (v) the vulva; (vi) the pelvic viscera in general; (vii) the 
pelvic peritoneum ; (viii) the pelvic connective tissue ; (ix) pelvic blood-vessels 
and a 3 (x) the supports of the uterus; (xi) the uterus; (xii) the 
uterine (Fallopian) tubes ; (xiii) the ovaries ; (xiv) the vapee 3 (xv) the genital 

life ; (xvi) the struc- 


organs before, during, and after the reproductive epoch o 
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tures between the layers of the broad ligament ; (xvii) the lower urinary passages ; 
(xviii) the lower bowel; (xix) the ischio-rectal fossa; (xx) applied anatomy ; 
(xxi) the physical examination. Index. 

It is close upon a decade since the previous edition of this little 
book was issued (the author being, in the interval, on active service) 
and it may not be as familiar as it deserves to be amongst present- 
day students. 

Dr Maguire has the double qualification for writing such a book 
in that before advancing into gynaecology he was for six years the 
Professor of Anatomy in the University of Sydney. Perusal reveals 
a third qualification of no less importance—that he is obviously a 
man with a natural aptitude for teaching. Consequently his book 
offers a singularly clear and comprehensive account of its subject, 
with what one may call “* teaching points ”’ skilfully emphasized, 
particularly those with any special bearing upon either the design 
or the performance of gynaecological operations. It is, therefore, 
a book that should be most helpful to students of all grades of 
seniority who are preparing for examination in anatomy or in 
gynaecology, and not less so to those engaged in gynaecological 
operating or teaching. One of the best chapters is the last—on the 
physical examinatjon of the pelvis in the living subject—where the 
clinical and scientific experience of the author is gathered up and 
blended in simple, clear instructions. 

Sir William Fletcher Shaw has contributed a foreword in which 
he traces the evolution of those plastic operations on the female 
pelvic floor which form such a distinctive feature of modern 
gynaecology and for which we owe so great a debt to British 
gynaecologists and to the Manchester School in particular. 

With 55 illustrations, semi-diagrammatic certainly, but beauti- 
fully drawn and admirably reproduced on art paper, this must 
have been an expensive book to produce, and both author and 
publishers are to be congratulated. One can only hope that medical 
students of today are more affluent than they were when an apprecia- 
tive reviewer had the pleasure of being one of their number. 


R. W. Johnstone 


1583 Atlas of Mahfouz’s Obstetric and Gynaeco- 
logical Museum. Volume I 


Naguib Pacha Mahfouz. Altrincham: John Sherratt & Son, 
1949. xviii+417 pages; 219 figures. 25x19 cm. 
£9 9s. the set of 3 volumes [£9.45] 

(i) Structure of the genital organs : malformations of the female genital organs ; 
(ii) the supporting structures of the genital organs: prolapse of the pelvic 
organs ; (1i1) menstruation and its functional disturbance ; (iv) the pituitary 
gland during pregnancy ; (v) the formation of the placenta: diseases of the 
membranes and placenta ; (vi) disorders of pregnancy ; (vii) hydatidiform de- 
generation of chorion : chorion-epithelioma ; (viii) antepartum haemorrhage ; 
(ix) the toxaemias of pregnancy ; (x) the accidents of labour. 

Few men can have had a richer experience or a more fruitful 
territory from which to derive a vast collection of pathological 
material than Mahfouz Pacha. Not only has he collected a unique 
museum of obstetrical, gynaecological and neonatal pathology, but 
his friends and colleagues have all lent a hand in swelling the total. 
There can be no museum in Britain which approaches this one. 

It is therefore right and timely that a catalogue and atlas of his 
specimens should be published, and this very considerable work 
will appear in three volumes, the first of which is now available to 
the public. The production of this atlas must have given the author 
an immense amount of labour, for the book has obviously been 
compiled with meticulous attention to detail. 

The author’s plan has been to subdivide his subject into chapters, 
each of which starts with a short introduction. Although this is 
short, it is extremely succinct and contains more meat in a few lines 
than many a textbook in several pages. Mahfouz has rigorously 
excluded anything that is experimental, hypothetical and untried, 
and has steadfastly kept to the orthadox. In this way he may 
perhaps be criticized in certain places for being a little old-fashioned, 
but I think that, on the whole, this is a good trait in a book which 
will have a wide appeal to students. After the preamble there 
follows the series of illustrations in black and white, and in colour, 
relevant to the subject under discussion, each with a small sub-title 
in seven languages—French, German, Italian, Spanish, English, 
Arabic and Russian. These illustrations are superbly reproduced 
and the artist is to be congratulated. The histology is well repro- 
duced. 
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It is difficult to pick out the best chapters in a book of a standard 
so uniformly good, but the chapters on the uterus and on hydatidi- 
form mole and chorionepithelioma are outstanding. In fact, the 
latter is the best I can remember even in a textbook of gynaecology ; 
and Mahfouz’s Af/as is not a textbook. 

There are few criticisms to be made about this book, but one or 
two points should be noted. First, there is a number of unfortu- 
nate spelling mistakes ; the author should have his proofs read for 
the next edition by a classical scholar. It would also be an im- 
provement to the next edition to have the names of those authors 
who are mentioned in the text tabulated for reference at the end of 
the chapter, so that the more advanced student would be able to 


explore the subject further should he wish to do so. This reviewer: 


thinks it is a pity that a book which is going to have a wide appeal 
to the less opulent medical student should not be sold in separate 
volumes at 3 guineas each; to subscribe nine guineas for three 
volumes, two of which may not be delivered for several months, 
will deter a number of would-be purchasers. 

Finally, every medical library and every medical school in the 
world should certainly have a copy of this Af/as. It will be of 
equal interest to teacher, specialist and student of the humblest 
qualifying examination. It bears the stamp of genius and is a 
monument to the unique experience of a man who has had one of 
the biggest gynaecological practices in the world. 


J. Howkins 


1584 Lehrbuch der Gynikologie 


Edited by Hans Guggisberg. Second edition. Basle: S. 
Karger, 1947. xiii +717 pages ; 354 illustrations. 25 x 
17cm. 72 Sw. fr. 


_4i) Anatomie des weiblichen Genitalapparates und seiner Nachbarorgane ; 
(ii) die Entwicklung des weiblichen Urogenitalapparates ; (iii) die Entwick- 
lungsstérungen der Geschlechtsorgane ; (iv) die Konstitution der Frau; (v) 
Konstitutions- und Wachstumsstérungen ; (vi) die Physiologie der Frau ; 
(vii) die Funkticnsstérungen und die krankhaften Erscheinung des weiblichen 
Genitale ; (viii) Pathogenese der organischen und funktionellen Genitalleiden ; 
(ix) die gynakologische Diagnostik ; (x) die Erkrankungen des adussern weib- 
lichen Genitale ; (xi) die Erkrankungen der Vagina ; (xii) die Erkrankungen des 
Uterus ; (xiii) die Krankheiten der Ovarien ; (xiv) die Erkrankungen der Tube ; 
(xv) die Erkrankungen des Beckenbindegewebes und des Bauchfells ; (xvi) die 
Erkrankungen der Bauchdecken ; (xvii) die Erkrankungen des Darmes und ihre 
Beziechungen zum weiblichen Genitale ; (xviii) die Erkrankungen der Harn- 
organe ; (xix) die Infektion der Genitalorgane ; (xx) Lage- und Gestaltveriinde- 
rungen der Genitalorgane ; (xxi) die Endometriosen ; (xxii) die Sterilitat; 
(xxii) die Kontrazeption ; (xxiv) die Therapie mit kérpereigenen Wirkstoffen ; 
(xxv) die physikalische Therapie ; (xxvi) die Strahlentherapie ; (xxvii) Diatetik 
(die therapeutische Verwendung der Vitamine); (xxviii) Hygiene der Frau. 
Sachregister. 
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Lehrbuch der Geburtshilfe. Vols. I and I 


Edited by Th. Koller. Basle: S. Karger, 1948. xxiv + 
1323 pages ; 711 figures. 25 x 17cm. 110 Sw. fr. the set 
of two volumes 

Vol. I. (i) Geschichtlicher Uberblick tiber die Entwicklung der Geburtshilfe ; 
(ii) Embryologie des Menschen und Morphologie des Neugeborenen ; (iii) die 
normale Schwangerschaft inklusive Schwangerschaftshygiene und Schwanger- 
enfirsorge ; (iv) die normale Geburt; (v) das physiologische Wochenbett 
(Puerperium) ; (vi) Physiologie des Neugeborenen ; (vii) Mehrlingsschwanger- 
schaft und Geburt ; (viii) die Geburt aus Beckenendlage ; (ix) die Pathologie 
der Schwangerschaft ; (x) die Extrauteringraviditét. Vol. II. (xi) Die regel- 
widrige Geburt ; (xii) das pathologische Wochenbett ; (xiii) die Missbildungen 
des Feten ; (xiv} Pathologie des Neugeborenen. Sachregister. 

This three-volume work comprehensively describes present-day 
Swiss teaching in obstetrics and gynaecology. The editors felt 
that such a work was more than ever necessary because of the non- 
appearance of German-language textbooks in these fields due to 
the recent war. The fact that a 2nd edition of vol. I was required 
within a few months of the publication of the Ist indicates the 
soundness of this judgement. 

The first section of vol. I, Lehrbuch der Gyndkologie, deals with 
the anatomy of the female reproductive organs and is profusely 
illustrated. Unfortunately, many of these illustrations lack clarity, 
and perhaps might have been differently chosen with advantage. 
For example, the relationship between the ureter and the uterine 
artery is described in the text, but is not illustrated. There follow 
chapters dealing with the embryology and physiology of the female 
sex organs. Functional abnormalities are well documented and 
the medical, surgical and radiological treatment of these is fully 
considered. 

The chapter on gynaecological diagnosis is up to date and present- 
day methods are fully described. The chapter on the pathology of 
the external genitalia is noteworthy because of its excellent coloured 
drawings, a contrast to the illustrations which appear earlier in the 
book. Noteworthy also is the fullness of treatment of myomata 
of the uterus. 

Two volumes are devoted to obstetrics, titled vols. I and II, 
though listed as vols. II and III in the series. The chapters on 
normal pregnancy and labour are fairly full, though perhaps more 
stress might have been laid on the value and routine of antenatal 
care. The sections on the diseases of pregnancy and the pathology 
of labour and the puerperium are comprehensive and include a 
chapter on the pathology of the breast. 

This work has been written by authors of great experience ; it 
is perhaps a little too full for the undergraduate student, but will 
prove a trustworthy and valuable help to the postgraduate student 
and a useful reference volume to the specialist. : 
Oskar Burger 
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1585 International Congress on Mental Health, 
London 1948, Vols. 1,2,3 & 4 


Edited by J. C. Flugel. London: H. K. Lewis & Co. Ltd. ; 
New York: Columbia University Press [1949]. Vol. |: 
History, development and organisation. 154 pages ;_ illus- 
trations. 22x 15cm. 10s. [£0.5]. Vol. Il: Proceedings 
of the International Conference on Child Psychiatry, 11th- 
14th August. xiii + 142 pages. 22 x 15cm. 10s. [£0.5]. 
Vol. Ill: Proceedings of the International Conference on 
Medical Psychotherapy, 11th-14th August. xv + 129 pages. 
22 x 15 cm. 10s. [£0.5]. Vol. IV: Proceedings of the 
International Conference on Mental Hygiene, 16th-21st 
August. ix + 330 pages. 22 x 15cm. £1 

Vol. I: (i) Origins and aims of the Congress ; (ii) development of the pro- 
gramme ; (iii) group work before and during the Congress ; (iv) United States 
participation ; (v) the International Preparatory Commission; (vi) press and 
publicity ; (vii) organisation. Vol. II: (i) Aggression in relation to emotional 
development, normal and pathological ; (ii) aggression in relation to family life ; 
(iii) psychiatric problems in the educational sphere ; (iv) the community and the 
aggressive child. Vol. III: (i) The genesis of guilt ; (ii) guilt and dynamics of 
psychological disorder in the individual ; (iii) collective guilt ; (iv) advances in 
group and individual therapy. Vol. IV: (i) Problems A po ¥ citizenship and 
good group relations ; (ii) the individual and society ; (iii) family problems and 
psychological disturbance ; (iv) mental health in industry and industrial rela- 
tions; (v) planning for mental health: organisation, training, propaganda ; 
(vi) conclusions and recommendations. 

The 1948 International Congress on Mental Health, held in 
London under the presidency of Dr J. R. Rees, was not only one 
of the largest gatherings of its kind, but was conceived as an experi- 
ment in trans-national and inter-disciplinary communication. The 
first volume of its Proceedings deals with the steps taken to secure 
this end, and with the analysis of mistakes for those who come 
after. _In this, the writers are perhaps hard on themselves as plan- 
ners of the Congress. The feat of arousing some 4,000 persons, in 
many instances leaders in the field, from 28 different professions in 
20 countries, to serious preparatory group discussions, fact-finding 
and even original research, some 18 months before the actual 
Congress, is probably unprecedented, and possibly the most signi- 
ficant among the achievements of this gathering. 

In order to appreciate the material in the other three volumes it 
is essential to keep in mind that the Congress aimed less at indi- 
vidual brilliance than at finding the areas of agreement and dis- 
agreement among the disciplines concerned with promoting the 
purposes of a good society. Hearing and re-reading the statements 
from eminent psychiatrists, psychologists, social scientists and so 
forth, one is astonished at the rapidity with which their concepts, 
and even their language, have converged in the last decade. The 
cross-fertilization between disciplines, resulting from preparatory 
groups and from the efforts of individuals who had achieved con- 
siderable integration of psychological and sociological thinking, is 
evidenced in many papers and less formal contributions. Psychi- 
atrists have begun to think socially and social scientists psychiatric- 
ally. A new science of * human relations ” or “‘ sociatry ”’ is being 
born. 

The Congress was a fusion of three conferences: on child 
psychiatry, on medical psychotherapy, and on mental hygiene, 
separately sponsored. Thanks to co-ordination, the major topics 
of each fitted into the theme of the whole: ‘‘ Mental health and 
world citizenship ’’. It is permissible to paraphrase the handling 
of this large subject by the Congress as “* The study, diagnosis, 
therapy and prevention of the development of unhealthy or danger- 
ous tensions within individuals, between individuals, within 
groups and between groups’”’. Nearly half the published material 
consists of reports of the views of representative groups concerning 
such matters as aggression, guilt and their bearing on human rela- 
tions. Among these expressions of common purpose and doctrine 
there are stimulating and profound discourses by distinguished 
leaders in the fields of psychiatry and social science. Margaret 
Mead, Franz Alexander, William Line, L. K. Frank, Anna Freud, 
T. F. Rodger and J. C. Flugel seem to stand out in this galaxy. The 
contents of these volumes, therefore, not only deal with recent work 
but are also authoritative and will repay careful study by any worker, 
whether concerned with individual welfare or with public hygiene, 
administration or policy. 

This is perhaps especially the case with a succinct statement of 
basic concepts and practical recommendations for prophylactic 
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action, prepared by a small, picked group of persons representing 
various countries and disciplines meeting for some weeks before 
the Congress—the so-called International Preparatory Com- 
mission (Vol. IV, p. 285 et seq.). The statement is a condensed but 
readable digest of current views and trends on a canvas sufficiently 
broad to be applicable to countries at all stages of mental health 
service development. Recommendations are grouped under the 
headings of ** Principles underlying the practice of mental health ”’, 
“Planning and organisation of national mental health services ”’, 
** Education of the general public’, ‘“* Education of specialists ”’ 
and Research Recommendations for international action are 
addressed to the United Nations, the World Health Organization, 
and other specialized agencies. This statement was adopted with 
virtual unanimity by the Congress as a whole. 

The main conclusions point to an acceptance of human nature 
as plastic, dynamic and capable of exhibiting an infinity of behaviour 
patterns ; it is therefore capable of change and not predetermined. 
It is social habit or institution that is resistant to change. This 
offers a message of reasonable hope in our power to influence 
changes in such patterns by social, medical and educational action. 
The recommendations show that neither psychiatry, nor any 
other single discipline, has any illusions or grandiose fantasies 
about its powers to heal a distracted world. What emerges is a 
sober design for constructive assistance; mental health workers 
must broaden their conception of their work to include the total 
human situation rather than wait for patients to flood their clinics. 
The statement is a challenge to social policy. The front line of the 
battle for mental health lies in the education of parents, teachers, 
public health and infant welfare workers, and above all of policy 
makers and leaders of men, in the understanding of human beings, 
as individuals and in their social units, as ascertained by adequate 
scientific study. 

The work accomplished by the Congress bids fair to cut the last 
bit of ground from under those who would still wish to maintain 
that the human sciences are nothing but warring camps and that 
medicine or classical economics can afford to ignore their teaching 
and their claim to contribute to human welfare. It is made clear 
that the World Health Organization and UNESCO have both 
Officially signified their acceptance of the Congress recommendations 
and have conferred recognition on the World Federation of Mental 
Health founded during the Congress. One wishes these proceedings 
could be made obligatory reading in all postgraduate schools of 
medicine and of social science. The volumes are adequately 
produced and edited. 

H. V. Dicks 


1586 The Trend of Scottish Intelligence. A Compari- 
son of the 1947 and 1932 Surveys of the 
Intelligence of Eleven-Year-Old Pupils 


Sponsored by the Population Investigation Committee & the 
Scottish Council for Research in Education. London: Univer- 
sity of London Press Ltd., 1949. xxviii + 151 pages ; 7 fig- 
ures. 22 x 14cm. 7s. 6d. [£0.375] 


(i) Introduction ; (ii) administrative arrangements ; (iii) sociological inquiry ; 
(iv) individual testing ; (v) correction of scripts and coding of sociological sched- 
ules ; (vi) results of group test; (vii) intelligence and family size ; (viii) compari- 
Nd the 1947 and 1932 individual test results ; (ix) the implications of the 
1947 survey. 


At the beginning of the present century, fears were repeatedly 
expressed lest the alleged differences in fertility between the different 
social classes might not be producing a decline in the national 
intelligence. The first actual surveys of intelligence, carried out 
by means of standardized tests, were those commenced in 1913 by 
Burt as Psychologist to the London County Council schools. The 
results revealed a small but undeniable negative correlation between 
children’s intelligence and the size of the families from which they 
came. It was also shown that the correlation within each social 
class was quite as marked as the correlation with class differences ; 
in fact, class differences as such proved a somewhat irrelevant factor. 


2 See also Brit. med. Bull. 1947, Vol. 5, pages 226 & 228.—Eb. 
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The decline in average intelligence suggested by the figures was 
too small to be distinctly observable over a short period of time, 
particularly in an area like London with its shifting population. 
On the other hand, if no other factors were operative, the changes 
at the extreme ends of the scale, in the number of defectives and of 
scholarship children respectively, ought to have been discernible in 
the course of 10 or 20 years. But neither subsequent surveys nor 
the observations of teachers, school medical officers, or scholar- 
ship examiners, revealed anything like the increase in the changes 
deduced from arm-chair calculations. The conclusion tentatively 
suggested was that, partly but not wholly, the effects of differential 
fertility were being counterbalanced by the concurrent effects of 
certain genetic influences, easy to suggest but hard to prove. 

This left the problem still undecided. Later investigations, like 
that of Dr Fraser Roberts at Bath, fully confirmed the negative 
correlation. And in 1932 a survey of all the children in Scotland 
born in 1921 was organized by the Scottish Council for Research 
in Education. No records were obtained at the time for the size 
of the various families. But in 1945 the Population Investigation 
Committee suggested a repetition of the survey, and undertook to 
secure the necessary financial aid. The suggestion was carried out 
in 1947; and the methods used and the data collected are fully 
described in the report now published. 

The general arrangements were the same as before. An entire 
age-group, consisting of all the children in Scotland aged 11, was 
tested ; and the same group test as that used in the 1932 survey was 
employed. So far from any decline being manifested, the average 
score turned out to be higher. The difference amounted to 2.3 
points (somewhat more on an I.Q. scale), and was fully significant. 
The application of the individual tests to selected samples revealed 
a similar difference ; but this might be explicable by a change in 
the Binet scale employed. 

The main results have evidently come as a surprise to the investi- 
gators. They discuss various explanations that might account for 
the increase, and, on the whole, seem disposed to conclude that it is 
mainly due to increasing familiarity with intelligence tests of the 
type employed. So far, therefore, the main issue still remains 
unsolved. Further analyses of the data collected may conceivably 
lead to a more decisive conclusion. Meanwhile, the account of 
the planning, of the administrative organization, of the selection of 
tests, questionnaire items, and the like, will furnish much valuable 
assistance to those who may be contemplating similar surveys in 
the near future. 


1587 Psychological Aspects of Clinical Medicine 


Stephen Barton Hall. London : H. K. Lewis & Co. Ltd., 1949. 
xi + 416 pages. 22 x 14cm. £11s. [£1.05] 


(i) Introduction ; (ii) investigation ; (iii) intellectual development: psycho- 
metry and its application to medicine ; (iv) emotional development and psycho- 
pathology ; (v) common forms of psychoneurosis ; (vi) psychological symptoms 
and physical disease; (vii) psychosomatic relationships; (viii) abnormal 
behaviour as a symptom of disease ; (ix) relation of psychoneurosis to psychosis ; 
(x) personality disorders ; (xi) psychological aspects of management and treat- 
ment. Index of names. Index of subjects. 


New books on psychiatry are plentiful, but many of them merely 
reflect the views of well-established works and are inferior to the 
originals. This book, however, is fairly new in concept and ex- 
tremely ably written. The author has a sound grasp of his subject, 
and what he has to say is derived not merely from other books but 
from a wide clinical experience. His book covers those aspects of 
psychiatry which are likely to be of most concern to general prac- 
titioners and physicians ; he develops his themes so steadily that 
his description of neurosis and psychosomatic relationships is 
reasonably easy to follow. 

A minor criticism is that the chapter on psychopathology is 
somewhat condensed ; the beginner would welcome more detail 
about mental mechanisms. Certain other criticisms on matters of 
detail could be made ; for example, on page 59, dealing with the five 
grades of score on the progressive matrices tests, it is stated that 
grade 1 begins at the 95 percentile score; the other precentile 
scores given are also not those generally accepted. Grade 1 is 
usually placed at the 90 percentile score, grade 2 at the 70 precentile 
score, and so on. Again, on page 71 there is a numerical error. 
The sum of three weighted scores is multiplied by 5 and divided 
by 3, not multiplied by 5.3 as the text reads. 

The conditions given on page 140 for the diagnosis of psycho- 
genic illness compose an excellent summary which is well worth 
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teaching to students as it stands. The list of physical conditions 
frequently diagnosed as functional in nature is an interesting, but a 
personal, one. In the opinion of this reviewer, disseminated 
sclerosis is diagnosed as functional more frequently than the author 
suggests ; and visceroptosis must be regarded with some suspicion 
as an organic diagnosis. 

In the discussion of psychosomatic disorders an important fact, 
which is indeed frequently overlooked, is omitted. It is usually 
stressed and is now well recognized that certain disorders may be 
neurotically determined ; but surely the author must have seen 
many psychosomatic disorders which were secondary to psychosis ? 
Asthma often occurs in agitated depression, and pruritus ani and 
vulvae are also seen as depressive symptoms. In the discussion on 
delirium in relation to infective illness, the fact that there is usually a 
diurnal variation might have been emphasized ; it might also have 
been pointed out that the infective element is often missed and is 
by no means necessarily obvious. 

The chapter dealing with the relation of the psychoneuroses to 
psychosis is extremely good, and the discussion of the differential 
diagnosis is sound. There is no doubt that there is a difference 
between severe exogenous depression and melancholia. In extreme 
degrees these conditions are obviously different, and in the reviewer’s 
opinion are different at the beginning even in their milder forms. 
The author rightly stresses that psychoanalytic treatment of an early 
psychosis may be disastrous. In this, as in all branches of medicine, 
correct diagnosis is essential before commencing treatment. 

The criticisms of this book are, after all, minor; it can be 
heartily recommended to medical students and physicians, and 
psychiatrists will also find it worthy of their attention. 


Robert Orton 


1588 An Introduction to Physical Methods of Treat- 
ment in Psychiatry 


William Sargant & Eliot Slater. With a chapter on treatment 
of the epilepsies, by Denis Hill. Second edition. Edinburgh : 
E. & S. Livingstone Ltd., 1948. xv -+ 215 pages. 22 x 14cm. 
10s. 6d. [£0.525] 


(i) The insulin treatment of schizophrenia; (ii) modified insulin therapy ; 
(iii) convulsion therapy ; (iv) treatment of the epilepsies ; (v) chemical sedation 
and stimulation ; (vi) continuous sleep treatment; (vii) the use of drugs in 
psychotherapy ; (viii) diet, vitamins and endocrines ; (ix) prefrontal leucotomy ; 
(x) the treatment of general paralysis ; (xi) the relation of psychological to somatic 
treatment. Bibliography. Index. 


The success of this comprehensive manual of psychiatric therap- 
ies, as shown by the appearance of this 2nd, revised edition, is first 
and foremost due to the full, lucid descriptions and explanations of 
the various more or less novel methods of physical treatments. 
They are taught by experts who speak from their own wide prac- 
tical experience and the reader has the feeling that he makes con- 
tact, not with literature, but with the physician used to applying 
the treatment he describes. From the first sensational success of 
physical treatment in psychiatry 30 years ago—the malaria treat- 
ment of general paresis— all those therapeutic procedures which 
have stood the test of time and have become reliable adjuncts of 
psychiatric work in hospitals are dealt with: the various uses of 
insulin and hypoglycaemic treatment, convulsive therapy in its 
different modifications, chemical sedation, treatment by diet, 
vitamins and endocrines, and prefrontal leucotomy. In the new 
edition of this book the methods are brought up to date and new 
techniques, such as the abreaction methods using drugs, have been 
added and are fully discussed. Another important addition is the 
chapter on the treatment of epilepsy, written by Dr Denis Hill, 
who has incorporated recent progress on the theory of this illness 
as well as the practical application of electroencephalography into 
his clear and skilfully written discourse. 

Beyond its practical usefulness, the present small book has the 
distinction of representing a new approach to psychiatry which has 
gained it many friends: the authors’ restrained enthusiasm for 
active integration of psychiatry into clinical medicine and away from 
speculative and philosophical doctrines. In the introductory 
chapter as well as in the concluding part on the relation of psycho- 
logical to somatic treatment this approach finds a concise and 
striking expression. These chapters, in fact, contain a psychiatric 
theory in a nutshell ; this theory deserves elaboration and applica- 
tion on a much larger scale. 

W. Mayer-Gross 


Brit. med. Bull, 1950 
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1589 Psycho-Analysis. A Handbook for Medical 
Practitioners and Students of Comparative 
Psychology 


Edward Glover. 
1949. 367 pages. 

(i) Introductory. Section I. Theory of psycho-analysis. (ii) The embry- 
ology of mind ; (iii) the dynamic aspects of mind ; (iv) the structure of mind ; 
(v) the economics of mind; (vi) phases of mental development ; (vii) dreams and 
symptomatic acts; (viii) symptom formation. Section II. Clinical psycho- 
analysis. (ix) Introductory; (x) psycho-neuroses; (xi) psycho-somatic and 
allied disorders ; (xii) psychoses ; (xiii) transitional groups ; (xiv) psychosexual 
disorders ; (xv) social difficulties ; (xvi) psycho-analysis of children. Section III. 
(xvii) Practical applications. Appendix. Glossary. List of books recom- 
mended. Index. 

In his preface to this 2nd edition the author welcomes the oppor- 
tunity of re-stating the basic theory of psychoanalysis but, in fact, 
the chapters on theoretical subjects occupy less than one-third of 
the book and are followed by a survey of the clinical field. There 
is much sound advice to general medical practitioners on the applica- 
bility of psychoanalytic methods of treatment. Finally, the book 
contains a useful glossary of psychoanalytic terms and a guide to 
the literature. 

Glover claims that psychoanalysis is not merely a method of 
treatment, but that it has become an instrument of “‘ diagnosis in 
depth ” by applying the developmental approach to the classifica- 
tion of mental diseases. It has also been turned into an instrument 
of research and has produced a theory of mind—by utilizing three 
approaches to the full understanding of every mental event. In the 
topographic approach, Freud based his theory of mental structure 
on the concept of the reflex arc, with mind as the central system 
subdivided into a number of component parts, the mental institu- 
tions. The second, dynamic, approach deals with the excitations 
which disturb this central system, e.g., stimulations of unsatisfied 
instincts which produce either mental experiences (thoughts and 
feelings) or motor discharges which make up conduct and behaviour. 
Finally, mental activity may be regarded as an economic process, 
by which the psychic apparatus attempts to deal with instinct 
excitations which cannot be immediately discharged and which 
might produce discomforts, such as anxiety. The mind seeks to 
reduce stimulation and, on the other hand, deals with undischarged 
excitations by means of a number of mental mechanisms. Normal- 
ity depends upon the degree of success which attends these man- 
oeuvres, and this economic approach confirms that normality is an 
artificial concept and that “‘ neuroses and other mental disorders 
are simply forms of unsatisfactory (inappropriate, unrealistic) dis- 
charges which occur when the individual has been unable to achieve 
a working balance between his instinct-tensions and the outlets 
permitted them either by himself or by his social environment ”’. 
Psychological symptoms are regarded as “‘ mental policies” to 
resolve conflicts between inner drives and wishes with outer reality; 
they may even be looked upon as “ in part a spontaneous attempt 
at self-cure ”’. 

In addition to the further elaboration of these theories and their 
clinical application, the book contains numerous references to 
recent psychoanalytic work and concepts. Among these should be 
mentioned Glover’s own contribution to ego development, in which 
he suggests that ego nuclei are laid down during the successive 
stages of development of instinct. These nuclei are looked upon 
as organized systems of memory traces and ideations contributing 
at first to the gratification and later to the control of specific in- 
stincts. The author admits the hypothetical nature of many 
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. central psychoanalytical tenets, especially those relying on inter- 


pretations of phenomena observed during the first 18 months of 
life, and yet at the same time he seems to accept as the only import- 
ant inborn constitutional factor the individual’s ability to tolerate 
frustration. The clinical part of the book contains a comprehen- 
sive account of the psychoanalytic contribution to the understand- 
ing and treatment of psychiatric disorders, ranging from the classical 
neuroses and psychoses, through the drug addictions, psychoso- 
matic conditions and psychosexual disorders, to disabilities primar- 
ily of social rather than medical importance. 

Very little space is given to a discussion of the methods of psycho- 
analytic research and of the way in which Freud and his pupils 
arrived at their theories, and it must, therefore, be assumed that 
this book is addressed to a reader who is already acquainted with 
psychoanalytic thinking ; he will, however, find much to clarify his 
understanding of the theory and present-day trends of orthodox 
Freudian psychoanalysis. 

Felix Post 
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1590 Psychobiology and Psychiatry. A Textbook of 
Normal and Abnormal Human Behavior 


Wendell Muncie. Second edition. London: Henry Kimp- 
ton, 1948. 620 pages; 70 illustrations. 26 x 18 cm. 
£2 5s. [£2.25] 

Part I. Psychobiology—the study of normal behavior. (i) Historical and 

philosophical bases of psychobiology ; (ii) student’s personality study ; (iii) 
student’s personality study (continued); (iv) student’s personality study (con- 
tinued), Part II. Abnormal behavior—pathology and psychiatry. (i) Historical 
account ; (ii) examination methods and immediate findings ; (iii) the static con- 
stitutional types; (iv) plastic psychodynamic minor reactions; (v) plastic 
psychodynamic minor reactions oeu 3_ (vi) major reactions (holergasias) ; 
(vii) affective reactions ; (viii) affective reactions (continued) ; (ix) topical delu- 
sional states and para-reactions ; (x) para-reactions (continued) 3 (xi) the support 
disorders (dysergasia) ; (xii) the acquired organic deficit reactions (anergasia) ; 
(xiii) the acquired organic deficit reactions (anergasia) (continued); (xiv) the 
convulsive state and allied conditions (the epilepsies). Part III. Treatment. 
(i) General bases of treatment and the procedure ; (ii) important therapeutic 
aids ; (iii) important therapeutic aids (continued); (iv) treatment of the static 
constitutional reactions ; (v) treatment of the psychodynamic minor reactions : 
psychoneuroses ; (vi) treatment of the major reactions (holergasias) ; (vii) para- 
reactions ; (viii) dysergasic reactions ; (ix) organic deficit states ; (x) treatment 
of convulsive disorders (the epilepsies) ; (xi) mental hygiene. Index. 
_ The Ist edition of this American textbook for students appeared 
in 1939. The author is an Associate Professor of Psychiatry at 
Johns Hopkins University and he has worked with Adolf Meyer 
for almost 20 years. The book was welcomed as an authoritative 
account of the school of psychobiology, especially as the teaching 
of Meyer had been handed on mainly by word of mouth and no 
full and definitive version had previously been available, although 
the standard English textbook of Henderson & Gillespie was 
inspired by Meyer’s views. Both in North America and in Britain 
these views have had an enormous influence on psychiatry, although 
they have received less attention on the continent of Europe where 
Meyer lived for the early part of his life. Ata time when the oppos- 
ing views of Kraepelin and Freud held the field, Meyer developed 
an eclectic approach which kept to the broad middle of the road. 
He regarded mental disorder as an “ experiment of nature” and 
for him genetic-dynamic considerations took the place of hidden 
etiological factors; all the relevant exogenous, organogenic, 
neurogenic, psychogenic and constitutional elements in the indi- 
vidual were considered and evaluated. Unfortunately, in the ex- 
haustive search for the patient’s personality his disease tended to 
be overlooked. Thus the need for exactitude in diagnosis and prog- 
nosis was minimized, and treatment became similarly inexact and 
opportunistic. In diseases such as schizophrenia the followers of 
Meyer spent much time in tracing the development of the disease 
from a series of life-long maladaptations to various psychological 
and physical traumata, and they spent even more time in unreward- 
ing efforts to treat schizophrenia by re-education. In the under- 
standing and treatment of the superficial neuroses the Meyerian 
approach has borne more fruit. 

These criticisms are criticisms of psychobiology ; as an exposi- 
tion of psychobiology, no adverse criticisms can be made of this 
book. In the first part, of 136 pages, the student is introduced to 
the study of personality in its longitudinal development and he is 
set useful exercises in self-appraisal. The second part, of 378 pages, 
describes the neuroses and psychoses, and numerous case-histories 
illustrate the psychobiological approach. The final part, of 94 
pages, describes therapy. This 2nd edition has been brought up 
to date but is essentially unchanged from 1939. It gives a complete 
and readable picture of the work of Adolf Meyer, whose hitherto 
paramount influence on Anglo-American psychiatric thought is 
being lessened by the advance of other schools. 

Hunter Gillies 


1591 Conditioned Reflexes and Neuron Organization 


Jerzy Konorski. Cambridge : University Press, 1948. xiv + 
267 pages ; 18 figures. 22 x 14cm. 18s. [£0.9] 


(i) Conditioned reflexes and the physiology of the central nervous system ; 
(ii) an outline of Pavlov’s theory of the activity of the cerebral cortex; (iii) a 
criticism of the Pavlov theory. Addendum: the Beritoff theory ; (iv) general 
laws of the functioning of the nervous system ; (v) excitability and plasticity in 
the nervous system; (vi) the conditioned reflex ; (vii) alliances and antagonisms 
in the field of conditioned reflexes. (The summation of conditioned reflexes 
and external inhibition); (viii) the generalization of conditioned reflexes ; 
(ix) internal inhibition. 1. Its nature and varieties; (x) internal inhibition. 
2. The basic properties of inhibition. Addendum: on the phenomenon of 
sleep ; (xi) the dynamic stereotype and hypnotic oe may 3 (xii) conditioned 
reflexes of the second type; (xiii) =~ came of the physiology of higher 

ndex. 


The acknowledged aim of this book is to build a bridge between 
Pavlov’s massive, if somewhat insecure, theoretical edifice and the 
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more solid structure of Sherringtonian neurophysiology. This task 
is far from easy. As the author himself points out, the whole style 
of Pavlov’s doctrine is foreign to traditional physiological thought. 
In particular, the neurone theory, with all that it implies for con- 
temporary neurophysiology, finds no essential place in Pavlov’s 
system. Although it might be possible, by special pleading, to 
reconcile some aspects of the latter with more orthodox conceptions 
of nervous activity, Dr Konorski has set himself the harder, but 
infinitely more rewarding, task of reinterpreting the whole of the 
data so painstakingly assembled by Pavlov and his school in the 
light of Sherringtonian principles. Even if he does not entirely 
succeed, no reader of this book can deny that he has tried extremely 
hard and, on the whole, extremely intelligently. 

After a preliminary outline and critique of Pavlov’s main theories, 
Dr Konorski undertakes a detailed examination of conditioned 
reflexes and their more important properties. The formation of a 
conditioned reflex he views in terms of the establishment of new 
synaptic connexions (presumably functional) between the cerebral 
“centres involved. This is certainly an improvement on Pavlov’s 
disconcertingly vague conception of the association process. In 
somewhat the same way, he regards internal inhibition as involving 
the formation of new and independent synaptic connexions of an 
inhibitory character. On this view, when a conditioned reflex is 
extinguished, a new inhibitory reflex is built up in such a way that, 
when the conditioned stimulus is applied, its cortical locus emits 
both excitatory and inhibitory impulses to the “‘ centre” corres- 
ponding to the unconditioned stimulus. The magnitude of the 
resulting response will then depend on the relative density of the 
two hypothetical volleys of impulses. Although somewhat specu- 
lative, this is certainly a better idea than Pavlov’s notion of an 
inhibitory process irradiating in some obscure manner from the 
central locus of the conditioned stimulus. Even so, it must be 
borne in mind that Konorski’s hypothesis, although agreeing well 
with certain experimental data, at bottom does little more than 
postulate that, in the conditioning process, some change in cortical 
synaptic conduction patterns is involved. Its reception will pre- 
sumably depend upon the extent to which it can stimulate fruitful 
experimental inquiry. 

After a long theoretical discussion of various other conditioning 
phenomena, such as generalization and summation, the author 
passes on to some aspects of Pavlov’s work relatively little known 
in this country. These do much to relate the fragmentary reactions 
studied by the classical conditioning technique to broader problems 
of behaviour. Thus it was shown by Pavlov himself that “*. . . in 
conditioned reflex experiments each trial is not an independent 
event but forms a certain whole with other trials.” This he termed 
the “* dynamic stereotype’. It is adduced to explain such facts as 
that when a system of conditioned stimuli is repeated daily for a 
long period in the same order of succession, a change in the sequence 
of the stimuli will produce comparatively little effect upon the 
response. If, for example, a strong stimulus is replaced by a weak 
one its effect will nevertheless be strong. Dr Konorski devotes 
some interesting discussion to “* temporal patterning ”’ of this kind 
which will do much to mollify those who have taken Pavlov to task 
for his apparent neglect of “* gestalt ’’ principles. 

Dr Konorski’s book is perhaps the first critical examination of 
the theory of the conditioned reflex to appear from one who was 
himself trained in the strict Pavlovian school. As might be ex- 
pected, it testifies to a wide and intensive knowledge of the original 
literature. It is evident, too, that the author is first and foremost an 
experimentalist who was led to undertake this inquiry less from pure 
theoretical interest than from a wish to disentangle fact from dogma 
and so to free the road for fresh empirical research. Although Dr 
Konorski cannot rank as a theorist of the first order, his brave and 
scholarly book deserves close scrutiny. Despite its difficult and 
somewhat abstruse style, it will remain as a notable attempt to pierce 
the “ iron curtain” of Soviet science and to relate what is most 
valuable in Pavlov’s work to the general development of neuro- 


physiology. 
O. L. Zangwill 


1592 Neurological Anatomy in Relation to Clinical 
Medicine 
A. Brodal. Oxford: Clarendon Press ; London : Geoffrey 


Cumberlege, 1948. xv +496 pages; 94 figures. 25 x 
16cm. £2 2s. [£2.1] 


NEUROLOGY & PSYCHIATRY: REVIEWS 


(i) Introduction, methods, correlations ; (ii) the peripheral motor neuron ; 
(iii) the pyramidal tract ; (iv) the Sy gan pm system ; (v) the cerebellum ; 
(vi) the somatic afferent system ; (vii) the cranial nerves; ( (viii) the optic system ; 
(ix) the acoustic system ; (x) the olfactory system ; (xi) the autonomic nervous 
system ; (xii) the cerebral cortex. Bibliography. Index. 


This book, which first appeared in Norwegian in 1943, is an 
attempt to correlate the anatomy and physiology of the nervous 
system with clinical neurology. It was designed to be an up-to- 
date vade mecum for the clinical neurologist. It therefore omits 
most of the simple anatomy which one finds in the ordinary text- 
books of neuro-anatomy and also omits most of the basic facts of 
neurophysiology. Such a book has the merit of placing the reader 
in contact with much recent work, both experimental and clinical, 
and saves the labour of hunting through the recent journals. The 
author successfully runs the risk of putting into italics any state- 
ments of fundamental value which are now verifiable postulates. 

On the other hand, the very newness of the data tends to militate 
against the ordered historical perspective of the development of 
clinical neurology. Many of the new data are hot from the press, 
but they may not all stand the test of time. Difficilis est sigellum 
veritatis, particularly in neurology. 

The introduction deals with the laboratory, experimental and 
clinical methods of the subject and then proceeds to deal in sequence 
with the lower motor neurone, the pyramidal tract, the extra- 
pyramidal system and the cerebellum. This is followed by chapters 
which deal in turn with the somatic afferent system, the cranial 
nerves, the optic system, the acoustic system and the olfactory 
system. The remaining two chapters deal with the autonomic 
system and the cerebral cortex. Thus the order of presentation, 
successful though it be, bears little relationship to the phylogenetic 
or ontogenetic development of the nervous system. The author is 
naturally at his best when dealing with his own well-known re- 
searches on the cerebellum. The section on the autonomic system 
is the most comprehensive in terms of space. 

The reading of this book compelled the reviewer to re-read 
Romberg’s Lehrbuch der Nervenkrankheiten (1840-46), Horsley’s 
Fullerian lectures for 1891 (1892) and Llewellys Barker’s The 
nervous system (1900), and to conjecture whether in the near future 
we may have a book.on clinical neurology based on the simple 
functional classification of Horsley. The latter maintained that the 
five kinds of function to be provided for were: (i) movement ; 
(ii) sensation ; (iii) tone; (iv) nerve supply to the blood vessels ; 
(v) secretion. 

The present volume by Brodal is timely and collects together 
much work of the last two decades. The illustrations are pur- 
posive and concise. The English is clear. No clinical or labora- 
tory library can afford to be without this book. 

H. A. Harris 


1593 Pathology of the Nervous System. A Student’s 
Introduction 


J. Henry Biggart. Second edition. Edinburgh: E. & S. 
Livingstone Ltd., 1949. xii +352 pages; 232 figures ; 
10 coloured plates. 22 x 14cm. £11s. [£1.05] 


(i) The neurone and its reactions to disease ; (ii) the reactions of the inter- 
stitial cells to disease ; (iii) the cerebrospinal fluid in disease ; (iv) vascular dis- 
ease and the brain ; (v) acute bacterial disease ; (vi) chronic infections ; (vii) dis- 
eases due to viruses 3 3 (viii) diseases of unknown etiology, possibly ‘infective ; 
(ix) intoxications and deficiency diseases ; (x) degenerative diseases ; (xi) in- 
juries to the nervous system; (xii) tumours of the nervous system; (xiii) 
| ~ —/ of the nervous system (continued); (xiv) errors in development. 

ndex. 


As the quotation given by the author on the fly-leaf of this book 
says: ‘* The study of things caused must precede the study of the 
causes of things !’’ Whilst recent knowledge of the latter is ade- 
quately summarized, emphasis is laid upon the morbid anatomy 
and histology of the common and important pathological condi- 
tions. The student, for whom the book is still intended as an 
introduction to neuropathology, gains much from the knowledge 
of general pathology possessed by Professor Biggart. A remark- 
able amount of information is contained within the covers of this 
excellent book, which, in spite of additional text and figures, is 
only 17 pages ‘longer than the Ist edition. The use of coloured 
plates is very helpful, especially in the section on pituitary tumours. 
The new matter includes sarcoidosis, parasitic and fungal infections 
and polyarteritis nodosa. At the end of each chapter there is a 
short bibliography, which does not, unfortunately for the more 
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serious student, contain all the papers considered important 
enough to be mentioned in the text. It is not quite clear from the 
text that obstruction to large cerebral arteries causes ischaemic 
necrosis not only of the cortex but also of a wedge-shaped portion 
of underlying white matter. The presentation of the book is of 
the excellence one associates with Messrs Livingstone, but there 


1594 Mental Health Services. A Handbook on 
Lunacy and Mental Treatment and Mental 
Deficiency 


F. B. Matthews. London: Shaw & Sons Ltd. [1949]. vi + 
483 pages. 22 x 14cm. £115s. [£1.75] 


(i) Introduction; (ii) mental defectives and persons of unsound mind; 
(iii) the administrative structure—central and local ; (iv) the powers and duties 
of the administrative bodies ; (v) discharge of patients from detention. Appen- 
dix I: Lunacy, mental treatment and mental deficiency Acts, as amended. 
Sopa II: Lunacy, mental treatment and mental deficiency Orders, Rules 
and Regulations. Appendix III: Miscellaneous Acts and Orders, etc., dealing 
with mental patients or their income. Index. 


This is a legal handbook dealing with the very complicated 
statutory law concerned with lunacy and mental deficiency in 
England and Wales. There is an excellent introduction, historical 
in character, and illuminating for those not familiar with the back- 
ground of the development of legislation. Essentially a reference 
work, this book would appear to be by far the most comprehensive 
and accessible source of information now available, and is especially 
suitable for officers of mental hospitals, members of spital boards, 
and medical officers of health. The illuminating notes, the atten- 
tion to accurate detail, and the great care which has been given to 
devising a logical arrangement make the book unique; and the 
author manages, nevertheless, to call the reader’s attention con- 
tinuously to the main purposes for which the legislation was formed. 

With the passing of the last remnants of the Poor Law and the 
disappearance of the officials who for so long had rather illogical 
statutory duties in “* lunacy ’’ and mental deficiency procedure, the 
time is particularly opportune for a re-statement of the law. No 
matter how drastic the change in social legislation in Britain and 
no matter how great the necessity appears for complete re-statement, 
a complete codification of the law in a single statute is never achieved 
nor, inde®4, ever appears really seriously to be attempted. 

Before the National Health Service Act of 1946, the major local 
authorities had become accustomed to administering the law 
regarding mental defectives and persons of unsound mind. Even 
if responsibilities were divided between departments, and if the 
provision of the old Poor Law sometimes entailed curious varia- 
tions in practice, these local authorities dealt with all aspects of the 
problems of mental health. Now the public assistance committees 
and their officials who administered the Poor Law have gone, the 
mental institutions have passed to the Regional Hospital Boards, 
and there have been and still may be minor difficulties. 

It seems to the reviewer that the intelligent use of this book 
should enable anyone in doubt to find the powers to take action 
and procedure for all the difficult situations which arise in practice. 


Alan C. Stevenson 


1595 Manual of the International Statistical Classi- 
fication of Diseases, Injuries, and Causes of 
Death. Sixth Revision of the International 
Lists of Diseases and Causes of Death, 
Adopted 1948. Volume 1 


World Health Organization. Geneva : World Health Organi- 
zation, 1948. (Bulletin of the World Health Organization, 
Supplement 1.) xxxvii + 376 pages. 24 x 16cm. 


SOCIAL MEDICINE: REVIEWS 
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would be advantages in a larger page: illustrations and relevant 
text are more often visible together and there is less frequent turning 
of pages. In spite, however, of these criticisms it remains one of 
the best books on neuropathology, not only for students but also 
for their seniors. 

W. Blackwood 


(i) Introduction ; (ii) list of three-digit categories (detailed list) ; (iii) tabular 
list of inclusions and four-digit subcategories ; (iv) medical certification and 
rules for classification ; (v) special lists for tabulation ; (vi) suggested form of 
multiple-cause tabulation ; (vii) regulations. 

This is the first volume of a two-volume statistical classification 
and: index of diseases, injuries and causes of death. It follows the 
tradition established by the International List of Causes of Death 
and synthesizes the varied experiences of different countries in their 
use of the 1938 International List. Compiled by a group of 
recognized experts on health statistics, it represents the logical 
result of efforts dating from 1853 directed towards an internation- 
ally accepted classification upon which comparable statistics relat- 
ing to causes of illness and death can be based. The classification 
is an improvement upon all previous lists in that it is designed for 
morbidity as well as mortality statistics, and, by its unanimous 
acceptance at the Sixth Decennial Revision Conference held in 
Paris in April 1948, wider international agreement than before 
has been achieved as to its use. The international agreement 
extends to details of tabulation and to standard groupings of 
diagnoses. 

Volume I contains the classification itself and sets out the detailed 
categories and sub-categories of causes of illness and death, to- 
gether with a supplementary classification of special admissions, 
live births, stillbirths, prophylactic inoculation, impairments, 
blindness and deafness. There is a section on medical certification 
and rules for classification, and other relevant material. There 
are 17 headings in the main classification which contain in detail 
some 612 categories of morbid conditions. The disease rubrics 
of the previous International List have been expanded to provide 
special categories for non-fatal diseases and injuries, whilst at the 
same time permitting comparability with certain categories of the 
preceding International List. 

Volume II will provide a comprehensive alphabetical index to 
the classification in Volume I. At present it is a difficult matter 
to code some diseases and conditions. Several users of the Manual, 
however, are of opinion that when this index is available the classi- 
fication will leave little to be desired, although further opinion based 
on its full practical application will be awaited with interest. The 
Manual, which must represent an enormous amount of work, 
contains several special aspects which warrant notice, particularly 
the section which covers accidents, poisons and violence, because 
here there is a departure from previous methods of classification 
and coding. 

** The World Health Organization is offering this Manual in the 
hope and expectation that it will be, not merely an object of interest 
to medical statisticians, but the instrument for collecting informa- 
tion into a common pool of knowledge from which, in time, all 
mankind will benefit.” This quotation from the preface to the 
— makes the character and the aim of the classification 
clear. 


L. E. Griffith 


1596 The Design and Equipment of Hospitals 


Ronald Ward. London: Bailliére, Tindall & Cox, 1949. 
xvi + 360 pages; 177 figures; 50 plates. 25 x 19 cm. 
£2 2s. [£2.1] 

_ Gi) Introductory ; (ii) general considerations ; (iii) administrative considera- 
tions ; (iv) medical considerations ; (v) special wards ; (vi) special hospitals ; 
(vii) construction. Conclusion. Bibliography. Index. 

_ This book, published at an appropriate moment following the 
inauguration of the National Health Service and in anticipation of 
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a revival of hospital building projects, provides a wealth of informa- 
tion of practical use to all who are interested in modern trends of 
hospital design and in the development of the hospital and public 
health services. 

It is intended for doctors, hospital administrators, public health 
officials and architects. It provides guidance also for members of 
boards and committees in their consideration of building schemes 
and the policies involved. Though hardly to be classed as popular 
reading it will repay perusal by non-technical members of the 
public, and it should be welcomed particularly by students and by 
younger members of the architectural profession who intend to 
specialize in hospital design and who hitherto may have found the 
search for adequate and essential data on the subject to be some- 
what arduous. The arrangement of the contents and the well- 
compiled index render the book useful for ready reference to any 
particular point. 

The introductory section deals with general considerations of the 
hospital as it existed before the passing of the National Health 
Service Act, 1946, and with the formulation of hospital building 
schemes. The procedure relating to such schemes is described, and 
broadly meets the present position under the National Health Service 
Act; the main differences arise from the fact that the majority of 
hospitals are now vested in the Minister of Health and expenditure 
upon them is included in the annual estimates of the Ministry and 
is met by the Treasury, whose consent is necessary before expendi- 
ture is made on proposals costing over £10,000. 

In the second section, the site and lay-out of the hospital, hori- 
zontal versus vertical planning, sizes of wards, orientation, inter- 
relation of the various units and so on are dealt with. The advan- 
tages and disadvantages set forth provide useful material for dis- 
cussion and final decision. The need for collaboration between 
the architect, the doctor, the administrator, and the heads of admin- 
istrative, nursing and other departments is emphasized, with a view 
to ensuring that the hospital will meet fully the needs of the patients 
and will simplify the work of those engaged in their treatment and 
care. 

The general hospital is comprehensively described and although 
some special hospitals, e.g., the mental hospital, receive less atten- 
tion, the principles of planning are set out in such detail that their 
application, with such modification as is necessary to meet special 
needs, should not entail any great difficulty to those concerned. 
The frequent references in various sections to planning simple and 
beautiful buildings, of architectural interest externally and intern- 
ally, in pleasant surroundings, and with colour schemes which have 
soothing effects upon the patients, are summarized in the con- 
clusion. 

The book is illustrated with diagrammatic plans and photographs 
of interiors, and provides a general survey of the present trends 
in design. It is worthy of study by all who have at heart the welfare 
of the sick. Sufficient mention is made of standardization to show 
the dangers of stereotyped planning which can hinder progress ; 
though some standardization of fittings and equipment may effect 
saving in cost, the need for continual research and experiment in 
planning and equipment, to effect still greater advances and im- 
provement, is imperative. Readers may disagree with many of the 
views expressed ; this is not undesirable, however, as it may lead 
to discussion of these views and to further efforts to improve upon 
them in an endeavour to attain the ever-elusive perfection. 


F.C. W. 


1597 Hadden’s Health and Welfare Services Hand- 
book. Being a General Guide to the Law 
Relating to the Health and Welfare Services 
Administered by Local Authorities, Together 
with National Insurance and National Assist- 
ance 


John Moss. London : Hadden, Best & Co. Ltd., 1948. xxi + 
376 pages. 19x 12cm. £15s. [£1.25] 


__(i) Central and local authorities ; (ii) provision of residential accommodation ; 
(iii) local authority welfare services ; (iv) local authority officers ; (v) liability for 
maintenance ; (vi) mental health service; (vii) the care of children; (viii) 
National Insurance benefits ; (ix) National Assistance and non-contributory 
schemes. Appendix A: National Assistance Act, 1948 (extract from Ministry 
of Health Circular 87/38, June 7, 1948). Appendix B: National Assistance 
Act, 1948 (Second Schedule). Index. 
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The passage of the National Health Service Act, 1946, the 
National Assistance Act, 1948, and, to a lesser degree, the Children 
Act, 1948, has laid upon local authorities new and complex duties. 
Mr Moss’s handbook sets out these duties in a simple and easy 
form, and, at the same time, shows how important it is for anyone 
who wishes fully to grasp the potentialities and significance of these 
Acts to have some understanding of the various schemes of national 
insurance provided by the National Insurance Act, 1946, and the 
National Insurance (Industrial Injuries) Act, 1946. The book 
reviewed here provides a short, but clear and admirable, guide to 
all this complicated legislation ; the appearance of Mr Moss’s name 
upon the title-page is the best guarantee of its excellence. 

One of the results of the break-up of the Poor Law has been the 
development of a too rigid separation between those who need 
residential accommodation because they are sick, e.g., in hospital 
under the Regional Hospital Boards, or Boards of Governors, and 
those who need it because they are destitute, using the word in its 
broadest sense, e€.g., in accommodation provided under Part III 
of the National Assistance Act, where local authorities are required 
to make provision for persons who “. . . by reason of age, 
infirmity or other circumstances are in need of care and attention”. 
Under the Poor Law the Relieving Officer could arrange accommo- 
dation for all who needed it. This accommodation was often not 
ideal, but at least a roof, bed, food and nursing were available. 
Now there is emerging a type of person whom the Regional Hospital 
Board or Board of Governors will not accept because they are not 
really ill, yet who are too infirm to be accommodated in an institu- 
tion or hostel for the healthy. Ultimately they will be dealt with 
under Part III of the National Assistance Act, but even when the 
provisions of the local authority services are available to the full, 
it will be necessary to have the closest co-operation between the 
Regional Hospital Boards and Boards of Governors and the local 
authority so that a patient who is being accommodated under the 
provisions of Part III can be easily transferred to a hospital, and a 
hospital patient who is not in need of full medical and nursing care 
similarly transferred to accommodation under Part III. Mr Moss 
rightly emphasizes the importance of this “ two-way” traffic, 
which is, indeed, the only way to ensure the continuance of an 
excellent principle that. was inherent in the Poor Law, whereby 
patients could move easily from workhouse to hospital as their 
condition required. Failure to secure this co-operation would lead 
to the development of a new type of infirmary where the chronic, 
or long-term sick, would lie for years with little or no medical 
attention. 

There is also a danger that the substitution of 300 area offices of 
the National Assistance Board for some 1,500 Relief Districts will 
make it more difficult for the old and the destitute, if “* relief” is to 
be used in its fullest sense, meaning that it can be obtained in 
an emergency, when it is needed most. The Relieving Officer 
resided in his district, and being personally responsible for what 
went on in that district, knew the people most iikely to be in need of 
relief, and maintained what was, to all intents and purposes, a 
24-hour service. As Mr Moss points out, such a service cannot be 
restricted to ordinary office hours, but the 24-hour service will be 
more difficult to maintain when it is administered from a number of 
central offices. 

The other important change that is discussed in this book is the 
new situation that has arisen with the passing of the Children Act, 
1948. Under this, a special officer, the Children’s Officer, is ap- 
pointed to look after the welfare and interest of those children who 
have been deprived, for one reason or another, of normal home life 
and parental care. The admirable intention of this Act was to bring 
up these children, living in accommodation provided by the local 
authority, in as normal and happy a way as possible. The health 
and education departments of a county or county borough council 
deal with normal children at varying stages of their life, and it 
might have been wiser if the Children’s Officer had been a member 
of the staff of one or other of these departments, preferably of the 
former, and thus to have assured that these unfortunates, with all 
other children, would have been the responsibility of the same 
department of the council. This would have assisted in enabling 
= to live as normal a life as possible and to grow into normal ~ 
adults. 

Mr Moss’s book is clearly written and well indexed, with a wealth 
of reference to the Statutes and to the many Regulations and 
Orders made under them. Certainly no local authority can afford 
to be without this book, and anyone working in the field of welfare 
today will find it a valuable possession. 


Amulree 
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1598 Taylor’s Principles and Practice of Medical 
Jurisprudence. Volume II 


Originally written by Alfred Swaine Taylor. Tenth edition 
edited by Sydney Smith, with a complete revision of the legal 
aspect by W. G. H. Cook and of the chemical aspect by 
C. P. Stewart. London: J. & A. Churchill Ltd., 1948. 
vii + 841 pages; 7 illustrations. 25 x 16 cm. £2 10s. 
[£2.5] 

PartI. Sexual medical jurisprudence, obstetric and criminal. (i) Impotence 
and sterility; (ii) virginity and defloration; (iii) pregnancy; (iv) delivery ; 
(v) dissolution and nullity of marriage ; (vi) legitimacy and paternity ; (vii) rape ; 
(viii) abortion ; (ix) natural birth and medico-legal questions connected there- 
with ; (x) infanticide ; (xi) unnatural offences. Part II. Poisoning and toxi- 
cology. (xii) The law of poisons, including the definition of a poison or noxious 
thing ; (xiii) dangerous drugs ; (xiv) the action of poisons and the circumstances 
which influence it ; (xv) diagnosis of poisoning ; (xvi) what to do in cases of 
poisoning ; (xvii) classification of poisons. A chapter on medical jurisprudence 
in India. Appendix: the rhesus factor. Index. 

The 10th edition of this work,’ although retaining the principal 
features of “* Taylor,” has been thoroughly revised and brought up 
to date. In some parts, the arrangement of the book has been 
slightly altered, and certain sections have been completely re- 
written ; a considerable quantity of fresh material has been added. 


For review of Vol. I see BMB 1355 (Brit. med. Bull. 1949, 6, 99).—Eb. 
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Volume II of the work, which is considered here, is divided into 
Part I, which treats the wide subject of sexual medical jurisprudence, 
and Part II, which covers the field of toxicology. The sexual sub- 
jects include impotence and sterility, nullity of marriage, pregnancy, 
rape, abortion, infanticide, and unnatural offences. Each of these 
sections includes appropriate decisions of English Courts of 
Law. 

The section on toxicology deals with the law controlling the sale 
of poisons, including a description of the various poisons and their 
actions ; it also describes the diagnosis and treatment of poisoning 
and the post-mortem findings in fatal cases. It is unfortunate that 
the list of drugs composing the Fourth Schedule of the Pharmacy 
and Poisons Act, 1933, and the list of dangerous drugs as set out 
in the Dangerous Drugs Act, 1932, have not been brought up to 
date, and that the omissions from these lists should include such 
drugs as tridione and pethidine, respectively. The accounts of the 
mode of action and symptomatology of the various poisons are 
very well represented and are most informative. It seems odd that, 
in a book of this size, there should be a complete absence of photo- 
graphic plates. 

Those responsible for the revision and editing of this second 
volume have to be congratulated on their success in completing 
such a difficult task. 

John Glaister 
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1599 The Mammalian Adrenal Gland 


Geoffrey H. Bourne. Oxford: Clarendon Press, 1949. 
vi + 239 pages; 226 figures; 15 plates. 24 x 16 cm. 
£110s. [£1.5] 

(i) Historical ; (ii) vertebrate adrenals and classification of mammals ; (iii) the 
adrenals of the monotremata ; (iv) the adrenals of the metatheria ; (v) the adre- 
nals of the eutheria; (vi) general summary of mammalian adrenals. Biblio- 
graphy. Index. Plates. 

If, as far as endocrinology is concerned, the twenties of this 
century were the decade of insulin and thyroxin, the thirties the 
decade of the sex hormones, the forties the decade of the anterior 
pituitary, then all the signs indicate that the fifties are likely to be 
the decade of the adrenal cortex. Though Addison’s famous 
clinical study of adrenal deficiency provided one of the opening 
chapters of the long story of endocrinology, the complex pattern of 
the participation of the adrenal cortex in a variety of physiological 
functions is only now being unravelled. Intensive work on the 
chemistry and physiological function of the numerous steroids 
secreted by, or at least obtainable from, the adrenal cortex, hitherto 
rather a close preserve of the specialist, and presenting by its very 
complexities a somewhat forbidding aspect to the general biologist, 
has recently been illumined by the spectacular discovery of incal- 
culable therapeutic possibilities for the application of one of the 
cortical steroids as a palliative for one of the most intractable and 
crippling diseases which afflict mankind, rheumatoid arthritis. This 
discovery seems likely to appeal to the public imagination in the 
same way as did the discovery of insulin, and there is no doubt that 
scientific attention is likely to be focused on the adrenal gland for 
along time to come. This being so, the recent appearance of one 
or two books dealing with this endocrine gland, of which Dr 
Bourne’s is one, can be considered timely. 

At the outset it should be said that the title of Dr Bourne’s mono- 
graph is not as informative as it might well have been. An abbrevi- 
ated title of such general implication might lead the reader to expect 
a treatise dealing not only with the anatomy but also with the 
physiology, pharmacology and metabolic functions of the adrenal 
and especially of the cortex. In fact, as the author explains in his 
preface, it is based largely on material submitted many years ago 
for the degree of D.Sc., and this, the main theme of the book, 
comprises a comparative study of the anatomy of the adrenal gland 
in a wide variety of mammalian forms. A monograph of this type 
is usually caviare to biologists in general, since by its very nature 
it is addressed to specialists, for whom it constitutes a valuable 
source of reference. For this reason such monographs are often 
not easy to get published, and when they are published the price is 


apt to be high. Happily this is not the case with the book under 
review. 

The first chapter is historical and opens, in the reviewer’s opinion 
mistakenly, with a passage in Latin of which no translation is pro- 
vided. Another Latin quotation follows hard on the heels of the 
first. This is apt to be irritating to readers educated by those who 
do not consider an ability to read obsolete Mediterranean languages 
as necessarily an essential ingredient of a good education. Other 
descriptive chapters follow in which the anatomy of the adrenal 
gland in various mammalian species is considered, often rather 
catalogue-wise. At times one may detect a certain emphasis on 
Australian mammals, which perhaps reflects the author’s own 
interests. Many of the descriptions are given here for the first 
time by the author and descriptions given by others are discussed 
where appropriate. One feels that in some cases the description is 
based on too few specimens to carry full conviction while often, as 
the author is careful to point out, the material is far from ideal for 
histological study, having been taken from museum specimens 
after many years in preservative. Nevertheless we have here a con- 
spectus of much out-of-the-way descriptive data which may well be 
of interest to other specialists in this field. 

The material of more general and immediate interest to the endo- 
crinologist is confined to a final chapter entitled “* General summary 
of mammalian adrenals.”” This chapter, besides embodying a 
general summary, one might say an attempted synthesis, of what 
has gone before, includes brief surveys of the physiology of cortex 
and medulla. The general nature of the book’s title, already referred 
to, might well have led the reader to expect more extensive treat- 
ment of what is at the present time very much a live experimental 
subject, as attested by the number of symposia and reviews on 
adrenal cortex endocrinology which have appeared in recent years. 
Effective use could have been made of these in expanding this part 
of the took without necessarily swamping the anatomical section, 
with an enhancement of the value of the book and a widening of its 
appeal. This final chapter also includes an excursion along the 
perilous path of attempting to deduce evolutionary relationships 
(with particular reference to marsupials) from the anatomical posi- 
tion of the adrenal glands. Such speculations are always interest- 
ing, seem a peculiarly fruitful cause of lively, even heated, contro- 
versy, and are justified provided the conclusions are not too finely 
drawn. 

As is to be expected from this publisher, the volume is a good 
piece of book-making. Unfortunately lack of care in proof 
reading is evidenced by too frequent occurrence of errors in spelling. 
Authors’ initials are omitted from the bibliography, which is a pity, 
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and mistakes in the spelling of authors’ names can be detected in 
text and bibliography alike. A high standard of bibliographic 
accuracy is nowadays a generally agreed desideratum in a scientific 
monograph and it is to be hoped that these blemishes will be 
rectified if a 2nd edition is called for. 

S. J. Folley 


1600 Diagnosis of Viral and Rickettsial Infections. 
Symposium Held at the New York Academy of 
Medicine, January 29 and 30, 1948 


Edited by Frank L. Horsfall. New York : Columbia Univer- 
sity Press ; London : Geoffrey Cumberlege, 1949. x + 153 
pages ; illustrations. 23 x 15cm. £11s. [£1.05] 

(i) Introduction ; (ii) laboratory diagnostic procedures for influenza; (iii) 
the diagnosis of mumps ; (iv) the diagnosis of infections caused by the psitta- 
cosis-lymphogranuloma group of viruses, including trachoma and inclusion 
blennorrhea ; (v) the diagnosis of primary atypical pneumonia; (vi) the diag- 
nosis of neurotropic virus infections, including the viral encephalitides, lympho- 
cytic choriomeningitis, and poliomyelitis ; (vii) the diagnosis of infection with 
the virus of herpes simplex ; (viii) the diagnosis of rabies ; (ix) the diagnosis of 
dengue; (x) the diagnosis of infectious mononucleosis ; (xi) the diagnosis of 
epidemic, murine, and scrub typhus, as well as Q fever; (xii) the diagnosis of 
Rocky Mountain spotted fever and rickettsialpox ; (xiii) the diagnosis of in- 
fectious hepatitis. 

Considerable advances in the laboratory diagnosis of virus dis- 
eases have been made in the past 10 years. Although many of the 
techniques and tests used require slightly different equipment and 
training from that necessary in routine bacteriological laboratories, 
facilities are being made more widely available in special labora- 
tories for the use of doctors in hospitals and general practice. The 
laboratory diagnosis, except in the case of smallpox, is not usually 
available until too late in the progress of the disease to be of 
practical value in the individual case, but is of considerable help 
in investigating epidemiological and public health problems. 
There have been several recent American publications on the 
clinical aspects and diagnosis of virus and rickettsial diseases, but 
the New York Academy of Medicine obviously considered that 
there was a place for this handy small volume of 153 pages. Most 
of the authors who delivered papers at the symposium held at this 
Academy have already contributed similar material to other books. 

One of the most useful chapters is that on primary atypical pneu- 
monia, where the unsatisfactory position with regard to this broad 
group of infectious diseases is clearly set out by Horsfall, who 
edited the volume. 

There is a striking omission of any instruction on the collection 
of material for the diagnosis of smallpox, although the symposium 
took place after a series of cases in New York in 1947. The diag- 
nosis and control of the pox group of diseases is one of the main 
public health problems over a considerable part of the globe. On 
the other hand, there is a chapter on infectious hepatitis, although 
no specific in vitro test or susceptible experimental animal has been 
found for this presumed virus infection. 

Most chapters follow the same general pattern. First, there is a 
brief general note and frequently some remarks on the epidemio- 
logy of the disease. A description of the type of specimens re- 
quired is given, also the time at which they should be collected for 
virus isolation, and the methods used in the laboratory. This is 
followed by instructions for the collection of sera for antibody 
estimations, the tests used and the interpretation of the results. 

Investigation of virus disease in the laboratory is still somewhat 
specialized work, but this book should be of considerable value to 
the pathologist who wishes to start work in this field himself, and, 
what is more important to all concerned, it should aid the physician 
to obtain the correct material at the correct time for suitable 
investigation. 

The material is clearly laid out and there are numerous useful 
tables and graphs. Each chapter contains an adequate biblio- 
graphy up to 1947 or 1948. It is unfortunate that this book, and 
others of its kind, should be so expensive. 


F.O. MacCallum 


1601 Oral Vaccines and Immunization by Other 
Unusual Routes 

David Thomson & Robert Thomson, assisted by James Todd 

Morrison. Edinburgh: E. & S. Livingstone Ltd., published 


for the Pickett-Thomson Research Laboratory, 1948. xi + 
329 pages. 28 x 22cm. £2 2s. [€2.1] 


MEDICAL SCIENCES AND RESEARCH: REVIEWS 


_Part I. Oral immunization, general information. (i) Introductory; (ii) 
historical ; (iii) histology of the digestive tract and the mechanism of absorption ; 
(iv) the phenomenon of enterotropism; (v) the protective defences of the 
digestive tract against the oral invasion of living bacteria; (vi) experimental 
evidence regarding the permeability of the intestinal mucosa to living bacteria ; 
(vii) methods of increasing the eee = pe of the intestinal mucosa to bacteria 
and bacterial toxins ; (viii) are bacterial vaccines and toxins given by the mouth 
altered by the gastro-intestinal secretions as to become useless for immunization 
purposes ? (ix) theories on the mechanism of the immunity induced by oral 
vaccines. Part II. Oral method of prophylactic immunization es various 
diseases. (x) ——_ fever; (xi) bacillary dysentery; (xii) cholera; (xiii) 
plague ; (xiv) tuberculosis; (xv) diphtheria; (xvi) Malta fever; (xvii) oral 
immunization against pneumococci ; (xviii) oral immunization against colds and 
influenza ; (xix) oral staphylococcal vaccines ; (xx) oral gonococcal vaccines ; 
(xxi) oral B. coli vaccines ; (xxii) oral streptococcal vaccines ; (xxiii) oral vaccines 
against Salmonella infections ; (xxiv) autogenous oral faecal vaccines in treat- 
ment of intestinal infections; (xxv) Bacillus pyocyaneus vaccines given per 
rectum ; (xxvi) oral vaccines against animal diseases ; (xxvii) oral prophylactic 
immunization against smallpox ; (xxviii) oral immunization against measles with 
placental extracts ; (xxix) passive immunization by seroplasma administered by 
mouth ; (xxx) oral pus vaccines in treatment of septic wounds; (xxxi) oral 
immunization in hay fever and ragweed pollinosis ; (xxxii) oral immunization 
against poison ivy dermatitis. Part III. Oral prophylaxis with toxins and toxin- 
antitoxin mixtures. (xxxiii) Scarlet fever; (xxxiv) diphtheria (prophylactic 
immunization against diphtheria with toxin-antitoxin mixtures by the mouth) ; 
(xxxv) staphylococcus toxin; (xxxvi) oral tetanus toxin, etc.; (xxxvii) animal 
experiments with Clostridium botulinum toxin ; (xxxviii) oral immunization against 
serpents’ venom; (xxxix) treatment of diphtheria by oral administration of diph- 
theria antitoxin. Part IV. Immunization by other unusual routes. (xl) Im- 
munization by the respiratory tract ; (xli) regional vaccination at the portal of 
entry ; (xlii) treatment and prevention of pyorrhoea by submucous injections 
and by tooth paste vaccines ; (xliii) immunization through the skin by means 
of ointment vaccines ; (xliv) diphtheria prophylaxis by cutaneous inunction ; 
(xlv) tuberculosis treatment by cutaneous inunction with tuberculin; (x!vi) 
attempts to immunize by installation into the conjunctival sac. References to 
literature. Index of authors quoted. Index of subjects. 


As the authors state in the preface, ** This book is an attempt to 
bring together into one volume the results of many researches on 
oral vaccines and attempts at immunization by other non-paren- 
teral routes.” They have succeeded in compiling a well-docu- 
mented work of reference which will be of considerable value to 
those interested in the research aspects of immunization by non- 
parenteral routes and in their practical application in preventive 
medicine. 

It is agreed that gastric acidity plays an important part as a 
bactericidal line of defence against orally ingested living bacteria. 
There is also no doubt about the permeability or penetrability of 
the intestinal mucosa by certain living organisms—tubercle bacillus, 
typhoid and paratyphoid bacilli, and Salmonella and Brucella 
organisms—but how much of this is due to damage to the intestinal 
mucosa caused by the organisms themselves, or to entry via minor 
abrasions of the mucosa, is not proven. 

It is claimed that bacteria are constantly invading the intestinal 
mucosa. In dysentery, however, where infection is usually con- 
fined to the mucous membrane of the gut but accompanied by 
ulceration, serum antibody production is very weak ; moreover, 
there is little or no evidence of concurrent antibody formation 
vis-a-vis the normal flora which might be expected to pass the 
damaged mucosa. 

One-third of the volume is devoted to oral immunization against 
tuberculosis, especially with living BCG vaccine. The majority 
of investigators agree that oral BCG does produce immunity, but 
only after a long interval, and the percentage of positive tuberculin 
reactors following immunization is not as high as expected. Despite 
the pioneer work of Calmette and many others, there is now a 
definite swing from the oral route to the intracutaneous method of 
administration of BCG. 

Prophylactic immunization against typhoid fever by oral vaccines 
provides the most conclusive evidence of immunity induced by this 
route. On balance the degree of immunization produced appears 
at best to be as good as, but in general of a lower order than, that 
produced by immunization by the usual parenteral routes. There 
is much less certainty that a satisfactory level of immunity will be 
produced by the oral route. 

Oral vaccines of dysentery (Shiga and Flexner), cholera, and 
plague organisms have given either inconclusive or disappointing 
results. Vaccines of dysentery organisms appear to produce a 
local cellular immunity with little evidence of humoral immunity. 
No evidence of value in human immunization is adduced for oral 
vaccines prepared from staphylococci, gonococci, streptococci, 
Salmonellae or B. coli. 

A section is devoted to oral immunization against colds and 
influenza, but these are virus infections, and oral vaccines made 
from pathogenic and suspected pathogenic respiratory organisms 
could not be expected to induce immunity, except possibly to 
secondary invaders. Claims to prevent colds and influenza by the 
use of bacterial vaccines given orally (or parenterally) must be 
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viewed very critically and the evidence brought forward provides 
little support for their value. : 

Reference is made to investigations as to the value of vaccines 
administered by inhalation, intratracheally, intranasally, spraying 
into the nose and throat, incorporated in toothpastes, in ointments 
for skin inunction, and via the rectum and conjunctiva. There 
does not appear to be much future for these routes except perhaps 
by skin inunction, and the immunity produced is slow to develop 
and not so potent as that produced by injection methods. = 

In fine, oral vaccines appear to be subject to wide variation in 
the absorptive powers of the intestinal mucosa in different indi- 
viduals ; much larger doses are required—40 to 100 times greater 
than those given by the usual parenteral routes ; antibodies are slow 
to develop, and the level of immunity produced does not appear in 
general to be as high as that introduced by immunization by skin 
injection methods. On the credit side, there is the ease of adminis- 
tration, repeated as often as may be desired, and the almost total 
absence of reactions. 

V. D. Allison 


1602 The Filterable Viruses 


Francis O. Holmes. London: Bailliére, Tindall & Cox, 1948. 
(Supplement No. 2, Bergey’s Manual of Determinative Bac- 
teriology, Edition VI, 1948.) 160+ xxiii pages. 23 x 
15cm. £1 


The classification of bacteria has long been a matter for disagree- 
ment. Undoubtedly we shall eventually attain the ideal of a 
comprehensive classification using the binominal system of nomen- 
clature but it is impossible simply to adopt the rules which have 
been found applicable to the taxonomy of animals and plants. 
Ambitious schemes have been suggested, notably by Bergey and his 
collaborators, and their system is expounded in the well-known 
Manual of determinative bacteriology. However, their classifica- 
tion has not received any general assent because many feel that the 
criteria used to define species are too unstable to be of a taxonomic 
significance and that the time is not yet ripe for any detailed 
system because of the peculiar way in which bacteriology has been 
studied, i.e., mainly as an applied medical science. The study of 
viruses is even more in its infancy, and to attempt any classification 
at this stage is a most hazardous undertaking. This supplement to 
Bergey’s Manual, however, represents such an attempt. 

While the reviewer is not competent to criticize the treatment of 
the plant viruses, he must state his opinion that the classification 
of the animal viruses and of the bacteriophages is far from satis- 
factory. The suggested classification of the bacteriophages is 
useless for all practical purposes and adopts an extremely limited 
view of even our present knowledge of these ubiquitous viruses. 
The classification of the animal viruses is somewhat of a travesty. 
It is possible to mention here only a few examples to illustrate the 
curiosities which abound. 

There is no agreement that the common-cold virus has ever been 
isolated, yet it is here classified as Tarpeia premens (from Tarpeia, 
name of a Roman maiden who treacherously opened a citadel to 
an enemy). In contrast, there are many well-recognized viruses, 
such as Horsfall’s mouse pneumonia virus, which are not men- 
tioned at all. There is no recognition of the fact that the ectro- 
melia virus is closely related to the pox group. The mumps virus 
is classified for no good reason with the animal salivary gland 
viruses, but its relationship to the viruses which cause haemag- 
glutination is disregarded. The urgent practical problem of dis- 
covering the relationships between the poliomyelitis viruses, 
Theiler’s O virus, the S.F. groups, and the M.M. group, is not 
considered. 

The new names proposed have nothing to recommend them 
except their unfamiliarity and their elusive classical connotations. 
In bacteriology it has happened that elaborate systems of classifica- 
tion of certain groups of which we have special knowledge, such as 
the Salmonellae, have received wide agreement. In the same way 
tentative schemes for the classification of the influenza viruses have 
begun to appear. And it is better that taxonomy should proceed 
for a time in this piece-meal fashion. 

It is to be earnestly hoped that at the next International Micro- 
biological Congress the present proposal will be repudiated and that 
the attempt to classify viruses will be postponed until more is known 
of this subject. 


Forrest Fulton 
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1603 Haemoglobin: A Symposium Based on a 
Conference Held at Cambridge in June 1948 
in Memory of Sir Joseph Barcroft 


Edited by F. J. W. Roughton & J. C. Kendrew. London : 
Butterworth’s Scientific Publications, 1949. xii + 317 pages ; 
illustrations. 25 x 16cm. £2 


(i) Tributes to Sir Joseph Barcroft ; (ii) reversible reactions with oxygen and 
carbon monoxide ; (iii) analysis and amino acid composition ; (iv) X-ray crystal- 
lography ; (v) physico-chemical properties ; (vi) biochemical and physiological 
aspects ; (vii) differences between adult and foetal haemoglobin ; (viii) com- 
parative biochemistry and physiology of oxygen carriers. Author index, 


This is a memorial volume to Sir Joseph Barcroft, who died in 
March 1947. It contains contributions of those who were invited 
from all parts of the world to attend a symposium on haemoglobin. 
The symposium was held in Cambridge in June 1948 in commemora- 
tion of Barcroft, to whose classical work is owed so much of the 
knowledge of the respiratory function of blood. The symposium 
was also held to carry on the annual meetings to discuss problems 
related to haemoglobin that Barcroft inaugurated in Cambridge 
after the war. 

The book illustrates how biological science makes use of every 
available tool of the physical sciences. Thus there are contribu- 
tions from physical chemistry, organic chemistry, spectroscopy, 
crystallography and mathematical physics ; this makes the book 
of great interest to chemists, as well as to physiologists and bio- 
chemists. 

The first of the book’s eight sections contains tributes by eight 
physiologists who knew and worked with Barcroft. They give a 
vivid and delightful insight into his personality and greatness, each 
revealing a different facet of his quality. Each of the sections 
following contains original papers by different authors, giving their 
context, and can thus be appraised by anyone unfamiliar with the 
field. The work described is outstanding; the papers are stimu- 
lating and readable. The majority deal with experimental work, 
but some are entirely given to theoretical discussion. For ex- 
ample, Wyman discusses the relation of the kinetic data of the 
reactions of haemoglobin to the shape of the molecule (for a fuller 
account see Advances in Protein Chemistry, vol. 4), and Pauling 
discusses its electronic structure in relation to its properties. 

The papers are not well arranged, however, and this gives a dis- 
jointed impression. It would have been more logical to place 
Roughton’s gasometric determinations of oxygen dissociation 
curves, and their relation to the intermediate-compound hypothesis, 
before Drabkin’s latest elegant spectrophotometric measurements 
in vivo. The latter do not coincide with gasometric measure- 
ments, the validity of which when applied to the living animal is 
questioned. The arrangement of the crystallographic section can 
also be criticized. Here a simplified explanation of mathematical 
methods used in crystallography appears at the end. Anyone but 


. acrystallographer would find it helpful to read this before the other 


papers, which include brilliant analyses of horse haemoglobin and 
myoglobin, in which the shapes of the molecules are deduced in 
remarkable detail. 

Lack of space prevents even a cursory indication of the most 
interesting papers, which include an account of a new method of 
determining “‘end-groups”’ in proteins. Apart from a small 
section on cytochrome C, the book is concerned only with haem- 
proteins functioning as oxygen carriers, and furthermore embraces 
an interesting comparison of the oxygenation efficiency of haemo- 
globin and haemocyanin, whose prosthetic group is not a por- 
phyrin. Most of the work described was unpublished at the time 
of the conference, and so the book is up to date. 

H. M. Muir 


1604 Cardiovascular Studies 


Kenneth J. Franklin. Oxford: Blackwell Scientific Publica- 
tions, 1948. xvi + 306 pages ; 102 figures. 25 x 19 cm. 
£2 2s. [£2.1] 


Part I. Historical note on the Eustachian valve and the intervenous tubercle 
of Lower. Part II. (i) Terminology; (ii) techniques, and the evolution of a 
concept ; (iii) note-taking ; (iv) some general references to the literature, and an 
(v) Homo sapiens. References to the litera- 
ture, personal observations, and Table I. Part III. References to the literature, 
and personal observations on other mammals. (i) Primates; (ii) Menotyphla ; 
(iii) Lipotyphla ; (iv) Chrysochloridea ; (v) Dermoptera ; (vi) Chiroptera ; (vii) 
Carnivora (Carnivora vera, or Fissipedia); (viii) Pinnipedia; (ix) Cetacea ; 
(x) Rodentia (or Rodentia simplicidentata) ; (xi) Lagomorpha (or Rodentia 
duplicidentata) ; (xii) Proboscidea; (xiii) Hyracoidea; (xiv) Perissodactyla ; 
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(xv) Artiodactyla; (xvi) Sirenia; (xvii) Tubulidentata; (xviii) Pholidota; 
(xix) Xenarthra ; (xx) Marsupialia ; (xxi) Monotremata. Table II. Part IV. 
Concluding remarks. Bibliography. Index. 

This book provides evidence for the author’s concept that the 
presence, height, and disposition of the eustachian valve are related 
to the direction of flow of the (right) anterior caval blood stream 
into, and across, the right atrium of the mammalian heart. The 
evidence given is derived from anatomical dissections of more than 
200 specimens representing every order of the mammalia, as well 
as physiological observations based on the examination of cine- 
radiographic records. 

Lest such a summary, however, should suggest that the book is 
of limited appeal and of use to a small number of specialists only, 
let it be said that this is far from the case. Among many inter- 
esting sidelights Dr Franklin explains why he finds a careful study 
of the literature of his subject, even though it may have covered 
several centuries, of importance in his current research work. 
Anatomists and experimental embryologists will appreciate his 
demonstration of the way in which advances in anatomical know- 
ledge result from investigations based on physiological directives. 
They will also be grateful for a valuable collection of comparative 
anatomical data on the mammalian heart. Physiologists, on the 
other hand, will be particularly interested in the book as a note- 
worthy contribution to the subject of haemodynamics. 

Finally, the ordinary reader also will enjoy the book, for he will 
see in it the aspirations and difficulties of the medical research 
worker, and will, moreover, be delighted both by the scholarly 
manner in which the author approaches his subject and by the 
narrative style and autobiographical details which add to the interest 
of this sound scientific monograph. 

G. Weddell 


1605 Bases Electrophysiologiques de l’Electrocardio- 
graphie : ses Applications Cliniques 
Enrique Cabrera. Paris: Masson & Cie, 1948. 209 pages ; 
90 figures. 25 17cm. 930 fr. 

_(i) Introduction et théories électrocardiographiques ; (ii) les vecteurs car- 
diaques ; (iii) les ondes électrocardiographiques ; (iv) le gradient ventriculaire ; 
(v) les hypertrophies auriculaires et ventriculaires ; (vi) les blocs de branche ; 
(vii) les syndromes d’insuffisance coronarienne. Index. 

In recent years a number of authors have attempted to explain the 
relationship between the electrocardiogram and the events in the 
heart producing it. For the clinical cardiologist these explanations 
have been of particular value when they have helped him to dis- 
tinguish changes due to the position of the heart from those due 
to cardiac disease, and so to allow for the former in interpreting 
the latter. It is unfortunate that this has usually been done in 
terms of the so-called unipolar limb leads, for clinicians will regard 
them with justifiable suspicion until they are as well known em- 
pirically as the standard leads. 

In Bases électrophysiologiques de I’électrocardiographie Enrique 
Cabrera avoids this difficulty by an approach to the problem 
from a different angle. He explains clearly and simply how the 
instantaneous potential vector is derivable, by a dipole method, 
from a knowledge of the extent of depolarization of the septal, 
endocardial and epicardial surfaces of the heart at any instant 
during the cardiac cycle. The temporal sequence of depolariza- 
tion is thus seen to give rise to a vector, the amplitude and direc- 
tion of which are varying throughout the cardiac cycle. The 
potentials recorded with the standard limb leads, or indeed with 
any lead, are the projections of this vector on the “ axis” of the 
lead, but the relation of the “ axis ” to the geometrical line joining 
the electrodes is not discussed. 

The normal vector cardiogram is seen to be an ovoid, the plane 
projection of which is commonly a “ figure of 8” pattern, the 
orientation of which varies over a stated range, but the general 
shape does not vary significantly. In disease, both orientation 
and shape may be abnormal, and the major part of this volume is 
devoted to these changes in the electrocardiogram. 

There should be no difficulty in reading and understanding this 
work for anyone with a smattering of French, for the author’s easy 
style overcomes all the inherent difficulties of the subject. The 
same high standard is attained in the diagrams. The presentation 
is of necessity didactic, and alternative theories, although some- 
times acknowledged, are not discussed at length. 

The book can be recommended without reserve to all interested 
in the interpretation of the electrocardiogram. 


W.F. F&M. PS. 
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1606 Photoelectric Methods in Clinical Biochemistry 


G. E. Delory. London : Hilger & Watts Ltd., 1949. x + 90 
pages ; 21 figures. 23 x 14cm. 15s. [£0.75] 

(i) The principles of colorimetry; (ii) colorimetric measurements; (iii) 
—— technique of photoelectric colorimetry ; (iv) the Spekker photoelectric 
absorptiometer ; (v) the Biochem absorptiometer ; (vi) recommended analytical 
procedures. Appendix. Author index and bibliography. Subject index. 

This is essentially a book of recipes giving details for the estima- 
tion of all the constituents in blood and urine that are of importance 
in clinical biochemistry. All the estimations described are colori- 
metric, for this book is designed especially for use with two instru- 
ments manufactured by Messrs Hilger & Watts Ltd.—the Spekker 
absorptiometer and the simpler Biochem absorptiometer. The 
correct use of these two instruments is described in detail, while the 
general principles of colorimetry, including the theoretical aspects, 
are adequately dealt with in the first three chapters. 

Users of the two instruments concerned, and of the several other 
similar instruments which are at present on the market, will find 
this-book valuable on account of its wealth of practical detail, even 
though they may use photoelectric colorimeters for purposes other 
than those of clinical biochemistry, while the clinical biochemists 
will find here a valuable collection of reliable methods. 

The analytical procedures described have all been published 
elsewhere and are essentially those which have been popularized 
by Professor E. J. King of the Postgraduate Medical School of 
London ; it is satisfactory to note that they include the estimation 
of haemoglobin in blood and of 17-ketosteroids in urine. The 
book is written simply and clearly and contains a wealth of useful 
information in its 90 pages. It should find a wide popularity in 
clinical laboratories. 

J. N. Davidson 


1607 Iron Metabolism and its Clinical Significance 


A. Vannotti & A. Delachaux. London: Frederick Muller Ltd., 
1949. 267 pages. 25 x 16cm. £112s. [£1.6] 


Part I. The biological significante and normal metabolism of iron. (i) 
General biological considerations regarding the physico-chemical properties of 
iron ; (ii) the metabolism of iron ; (iii) the biological significance of iron ; (iv) 
the circulating iron ; (v) considerations regarding the physiology of non-haemo- 
globin iron. Part II. Iron metabolism under pathological conditions. (i) Iron 
and blood changes ; (ii) iron and the reticulo-endothelial system; (iii) iron 
metabolism in lead poisoning; (iv) iron and the hyperfunction of the bone 
marrow ; (v) iron in hepatic diseases ; (vi) iron and general metabolic distur- 
bances ; (vii) general conclusions. Part III. Clinical indications and practical 
considerations in iron therapy. (i) The most important iron preparations ; (ii) 
the use of iron therapy ; (iii) contra-indications of iron treatment ; (iv) the doses 
and duration of iron therapy. Bibliography. Subject index. Author index. 


The authors give a very full review of the experimental work in 
the field of iron metabolism, including that with radioactive iron. 
They outline their own experiments, which lead them to stress the 
part played by iron as a catalyst in a number of biochemical pro- 
cesses and its part in tissue oxidation. Their division of non- 
haemoglobin iron into four fractions and the variations in these 
fractions under certain physiological and pathological conditions 
is interesting, but diagnostically and therapeutically does not seem 
to have made much advance on the old classification of “* easily 
split-off iron”. The bibliography is excellent, and for the expert 
in the field this book should prove stimulating. 

M. E. Morgans 


1608 Documenta Ophthalmologica. Advances in 
Ophthalmology. Vol. III 


Edited by F. P. Fischer, A. J. Schaeffer & Arnold Sorsby. The 
Hague: Dr. W. Junk, 1949. 328 pages; _ illustrations. 
24 x 16 cm. 


(i) Selig Hecht, an appreciation ; (ii) the present status of the trichromatic 
theory ; (iii) retinal structure and colour vision ; (iv) the laminar pattern of the 
lateral geniculate nucleus considered in relation to colour vision ; (v) the analysis 
of retinal elements by the micro-electrode technique ; (vi) the photochemistry 
of vision; (vii) increment thresholds and the mechanisms of colour vision ; 
(viii) the polychromatic theory ; (ix) colour vision in the central fovea; (x) 
colour discrimination and the influence of colour contrast on acuity ; (xi) colour 
recognition of very small light sources ; (xii) current views on colour blindness ; 
(xiii) brightness, visual acuity and colour blindness; (xiv) some aspects of 
anomalous vision ; (xv) phenomena observed in veiled colours ; (xvi) chromatic 
aberration of the eye ; (xvii) the two-quanta explanation of the dependence of the 
threshold values on the visual angle and the time of observation. 


This book must be unique in having contributions, representing 
attacks on a common fundamental problem, from physicists, 
physiologists, anatomists, histologists, photochemists, and psycho- 
logists. Neuro-anatomy, the quantum theory and non-Euclidean 
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geometry are all involved. It is difficult therefore for the reviewer 
to do justice to the variety of material ; to be equally happy with 
the descriptive anatomy of the micro-structure of the retina, the 
terminology used in colour psychology and with the mathematics 
of highly contorted surfaces. If, however, he cannot express an 
expert opinion on each and all of the papers, he can at least be 
thankful that the bad old days of acrimonious debate between 
protagonists of different colour vision theories conceived from 
physical, psychological, comparative anatomical, physiological or 
evolutionary standpoints, have given way to a state of affairs where 
the bulk of the interested parties from a large part of the world can 
gather together and genuinely begin to understand each other’s 
language and approach. Let us hope that this will be the first of 
many similar conferences. 

It is a pity, in view of the particular nature of the compilation, 
that the discussions are not more fully reported. One gets a few 
accounts of the cross-questioning of, for example, a physiologist 
by a physicist; but more might have been included. There are 
some glaring examples of faulty logic (dare I say, more particularly 
on the part of biologists ?). Polyak in his paper on the structure 
of the retina concludes (p. 31) that because the central foveal cones 
are morphologically fairly uniform, they must all be alike in photo- 
chemical properties. Again, he concludes (p. 43) that because 
there is colour vision in the central fovea, an area he declares to be 
rod-free, “* . . . this rules out the rods from the rank of mechan- 
isms instrumental in colour vision in the strict sense.”” Hartridge 
and Granit, both physiologists, appear to have come in for the 
heaviest fire of criticism. It is difficult to avoid the impression 
that the former, in spite of a fine collection of references, has not 
understood them all, or at least is not accurately representing the 
arguments of others, while the latter offsets brilliant experimental 
ability with a lack of critical appraisal in presenting his results and 
conclusions. 

Altogether this is a most stimulating book, of no narrow interest, 
not only to researchers on colour vision, but to neurologists, ex- 
perimental psychologists, biophysicists and many others. It is 
handsomely produced and typographical errors are few. To have 
included an index would have been rather a luxury. If there is any 
complaint about the production it is that a better type face might 
have been chosen for a book on vision. One is surprised also to 
find no mention of the contents of the preceding volumes, I and II 
in the Advances in Ophthalmology series. “ee 


1609 Visual Development. Vol. 1 


J. H. Prince. Edinburgh: E. & S. Livingstone Ltd., 1949. 
xii+ 418 pages; 190 figures. 22 x 14 cm. £2 10s. 
[£2.5] 

Part I. (i) Photoreception ; (ii) perception ; (iii) retinal structure in man ; (iv) 

retinal structure in animals ; (v) photochemical aspects ; (vi) retinal stimulation 

uanta. Part II. (vii) Evolution (invertebrate); (viii) evolution (vertebrate) ; 
(ix) the evolution of nocturnality and the return to diurnality; (x) pupillary 
function ; (xi) increased sensitivity of the retinal bacillary layer; (xii) tapeta ; 
(xiii) sightless vertebrates and luminous organs. Part III. (xiv) Colour apprecia- 
tion in the lower orders ; (xv) evolution of colour vision 3 (xvi) colour vision in 
man. Part IV. (xvii) Night-vision and dark-adaptation in man; (xviii) night- 
vision and dark-adaptation tests; (xix) the association of nystagmus with 
retinal defects. Part V. (xx) Routine examination of the eyes of animals; (xxi) 
examination of sections through the microscope; (xxii) fundus significance. 
Glossary. Bibliography. Index. 

As we look into the outside world, we are conscious of the shapes 
and sizes of external objects ; we perceive their colour, their 
solidity and their form; we can estimate their distance from us ; 
we can discern their movement, or we can observe our own move- 
ment with respect to these objects; moreover, we can perform 
many of these feats over a very wide range of illumination, and we 
can carry away mental pictures of all that we have seen. 

When we study our own eyes, we can to some extent correlate 
structure with function ; and when we study the eyes of animals we 
see other patterns and other arrangements correlated with the 
same and other functions. By comparative methods a fuller under- 
standing is obtained, and in no subject is this more true than in 
vision, for the field of vision has indeed many sides. Important 
contributions to the growth of knowledge in that field have come, 
and must come again, from physicists, physiologists, psychologists, 
physical chemists, zoologists and naturalists. 

When the breadth of the subject is thus considered, it is clear 
that the author of Visual development has set himself a large task 
and has thus of necessity laid himself open to much criticism, since 
it is hardly possible to be equally expert in all branches. Never- 
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theless, in this first volume, he brings together much important 
information and compels the student of vision to think beyond the 
range of purely human sight. It is with the help of contributions 
of this type that the human eye‘can be seen in its true relationship 
as a single point in the evolutionary development of the eye in 
general, with some advantages over other eyes and with some 
disadvantages. 

The book is divided into five parts. In Part I, the general 
functions of the eye are discussed and the salient features of retinal 
structure and cerebral representation in man and animals are 
described. This part, like so many earlier discussions of the sub- 
ject, suffers from some confusion of thought, much of which arises 
out of the definition or lack of definition of the terms “* rod’? and 
“‘cone”’. Moreover the illustrations in this part of the book do 
not assist as much as they might. 

Part II is devoted first to the evolution of eyes in both inverte- 
brates and vertebrates, and this is followed by a discussion of eyes 
in relation to diurnal and nocturnal activity, with particular refer- 
ence to such things as pupil shape, retinal structure and the forma- 
tion of tapeta. In much of this section attention has been diverted 
to aspects of evolution other than those concerned directly with 
vision. Sometimes this is helpful, but often it borders on the 
irrelevant. Nevertheless it is clearly an important approach to a 
proper understanding of vision to relate the evolution of the optical 
structure to the evolution of the animal’s structure and behaviour 
as a whole. 

Part III discusses the significance of colours and colour vision, 
and gives an account of the occurrence and possible significance 
of colour vision in different groups. Some of the chief theories 
of human colour vision are also discussed. In Part IV, an account 
of dark-adaptation and its measurement, and of the relationship of 
nystagmus with night vision, is given. Part V jumps surprisingly 
from a description of how to hold live snakes to a practical guide 
to the preparation of eyes for routine histological examination, 
and thence to a descriptive account of the structure of the fundus 
of a wide variety of eyes. 

The volume as a whole contains much interesting, and often 
unusual and important, information, but it is somewhat uncritical 
in outlook and devotes, at times, far too much space to matters 
which seem beyond its proper domain. 

E. N. Willmer 


1610 Pathology 


Edited by W. A. D. Anderson. London: Henry Kimpton, 
1948. xii +1453 pages; 1183 illustrations; 10 colour 
plates. 25x 17cm. £315s. [£3.75] 

(i) Introduction ; (ii) cells and their behavior ; (iii) inflammation ; (iv) de- 
generative changes and disturbances of metabolism ; (v) disturbances of circula- 
tion ; (vi) physical agents in the causation of injury and disease ; (vii) chemical 
injury ; (viii) effects of radiation; (ix) general principles of infection and re- 
sistance ; (x) bacterial diseases ; (xi) tuberculosis ; (xii) tuberculoid conditions ; 
(xiii) leprosy ; (xiv) spirochetal and venereal diseases ; (xv) rickettsial and 
diseases ; (xvi) fungus infections ; (xvii) protozoal and helminthic infections ; 
(xviii) vitamins and deficiency diseases ; (xix) neoplasms ; (xx) the heart ; (xxi) 
the blood and lymphatic vessels ; (xxii) the kidneys; (xxiii) the lower urinary 
tract and male genitalia; (xxiv) the lung; (xxv) the organs of special senses ; 
(xxvi) the lips, mouth, teeth, and neck; (xxvii) the gastrointestinal tract ; 
(xxviii) the liver ; (xxix) the gall bladder and bile ducts ; (xxx) the pancreas ; 
(xxxi) diabetes mellitus ; (xxxii) the blood and bone marrow ; (xxxiii) the spleen, 
lymph nodes, and reticulo-endothelial system ; (xxxiv) the thymus; (xxxv) the 
pituitary gland (hypophysis) ; (xxxvi) the pineal ; (xoxxvii) the thyroid ; (xxxviii) 
the parathyroids; (xxxix) the adrenals; (xl) the female genitalia; (xli) the 
breast ; (xlii) the skin; (xliii) the bones; (xliv) the joints; (xlv) the nervous 
system ; (xlvi) heredity and constitution in disease. Index. 

This book is the result of the successful collaboration of 32 
American pathologists, who represent 18 of the 48 United States 
of America. It weighs seven pounds, has 46 chapters, 1453 pages 
and 1183 illustrations. An almost staggering amount of detailed 
pathological information has been compressed between its covers, 
largely by the liberal use of small type. The illustrations, with few 
exceptions, are of good standard; an appreciable number is 
excellent. 

Approximately one-third of the book deals with general path- 
ology and in this section there are excellent chapters on chemical 
and physical injury and the effects of irradiation. The detailed 
treatment of the latter subject is fully justified by the widespread 
use of therapeutic irradiation, and the large amount of informa- 
tion presented could otherwise be obtained only by reference to 
special articles. The effects of atomic bomb injury are described. 
There is a clearly written and well-illustrated account entitled 
“Vitamins and deficiency diseases,” by Henry Pinkerton. More 
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than one-fifth of the book deals with specific infections and there 
are special chapters on protozoal and helminth infections which, 
it is claimed, should now be included in any pathological textbook 
in view of the rapid progress of world-wide travel. Included also 
in the section on general pathology are several short chapters 
which introduce the student to major pathological problems. 
These are without exception clearly and carefully written. E. V. 
Cowdry’s chapter on cells and their behaviour is stimulating and 
original. Paul R. Cannon writes a terse introduction of a few 
pages to the general problems of infection and resistance, and the 
introductory account of the general pathology of tumours by 
Shields Warren is one of the best in the book. There is an ad- 
mirable chapter on the general pathology of tuberculosis by Francis 
D. Gunn. 

Many of the sections dealing with special pathology are almost 
monographic. Ernest M. Hall’s chapter on the special pathology 
of the heart occupies 70 pages and contains 309 references. The 
endocrine system is dealt with by the editor, W. A. D. Anderson, 
in six chapters occupying 88 pages and giving 507 references. 
Diseases of the blood and lymphatic vessels, the kidneys, the lung 
and liver are afforded the same almost encyclopaedic treatment. 
A commendable feature of the book is the special consideration 
given to diseases of the ear, nose, throat, and eye, of the skeletal 
tissues, the skin and the nervous system. It is claimed that these 
branches of pathology have previously received insufficient con- 
sideration in textbooks and there is obviously every justification 
for their inclusion in a book of this size. There is no doubt that 
these chapters add materially to the value of the book as a work of 
reference. 

In almost all chapters considerable emphasis is laid on structural 
changes, but outstanding clinical features and the morbid physio- 
logy of disease receive attention, and neither bacteriology nor im- 
munology are neglected. In some instances the correlation be- 
tween altered structure and abnormal function could have been 
extended. There is a brief account of the consequences of ab- 
normal function in liver disease but no corresponding general 
introduction to renal efficiency and failure in the chapter on the 
kidney. A short chapter on the functional efficiency of organs and 
the general principles of its estimation might well be included in 
the general pathology section. The descriptions of some common 
diseases, peptic ulcer for instance, are too brief having regard to 
their clinical importance, and it might be advantageous if a short 
general introduction to the reticulo-endothelial system were in- 
cluded in the earlier part of the book. This would provide the 
student with a demonstration of the part played by experimental 
pathology in the evolution of the subject. 

There is no question that this book will take its place as an im- 
portant contribution to pathological literature. Most of the 
earlier chapters on general pathology, especially the excellent 
account of inflammation by Morton McCutcheon, could be 
read with profit by the undergraduate medical student, but the 
chapters on special pathology are far too detailed for undergraduate 
study. To pathologists and clinicians it will prove to be an ex- 
ceptionally useful reference book, especially with regard to recently 
acquired pathological knowledge. 

G. Hadfield 


1611 Textbook of Bacteriology. (Eleventh Edition 
of Muir & Ritchie’s ““ Manual ”’) 


C. H. Browning & T. J. Mackie. Eleventh edition. London : 
Geoffrey Cumberlege, Oxford University Press, 1949. 
x + 907 pages ; 226 figures. 25 x 16cm. £210s. [£2.5] 


(i) General morphology and physiology of bacteria ; (ii) relations of bacteria 
to disease—infection—production of toxins by bacteria; (iii) immunity; (iv) 
bacteria associated with acute inflammation and suppuration—staphylococci and 
related organisms: streptococci; (v) the pneumococcus (Diplococcus pneu- 
moniae) ; (vi) the meningococcus and gonococcus and allied organisms (Neis- 
seriae); (vii) the diphtheria bacillus and allied organisms (Corynebacteria) ; 
(viii) the tubercle bacillus and the commensal and saprophytic acid-fast bacilli 
(Mycobacteria) ; (ix) the leprosy bacillus : bacillus of Johne’s disease ; (x) the 
ani bacillus ; (xi) the bacilli of glanders and melioidosis; (xii) bacillus 

‘ocyaneus, bacillus proteus, and bacillus faecalis alkaligenes ; (xiii) the coli- 
orm bacilli and the pneumobacillus; (xiv) the enteric group (the typhoid 
bacillus and the paratyphoid bacilli) and the Salmonella group of food-poisoning 
organisms ; (xv) the dysentery bacilli and allied organisms ; (xvi) the bacillus of 
plague and allied organisms (Pasteurella group); (xvii) the organisms of un- 
dulant fever and epizootic abortion (Brucella group); (xviii) the influenza 
bacillus, bacillus pertussis, and allied organisms ; (xix) the cholera vibrio and 
allied organisms ; (xx) the sporing anaerobic bacilli (Clostridia) ; (xxi) actino- 
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myces and allied organisms; (xxii) bacillus (or actinomyces) necrophorus : 
bacteroides: bacillus fusiformis: bacterium pneumosintes: streptobacillus 
moniliformis : bacterium monocytogenes: erysipelothrix: organism of bovine 
pleuropneumonia and allied organisms: bacterium tularense ; (xxiii) Trepo- 
nema pallidum and Treponema pertenue; (xxiv) spirochaetes of the relapsing 
fevers (Borrelia obermeteri or recurrentis; Borrelia duttoni, etc.): Borrelia 
vincenti; (xxv) Leptospira icterohaemorrhagiae, etc.: Spirillum minus; (xxvi) 
the rickettsiae of typhus fever, etc.: Bartonella; (xxvii) viruses in general : 
neurotropic viruses—rabies, etc.: epidemic poliomyelitis : encephalitis of man 
and animals: lymphocytic choriomeningitis, etc.; (xxviii) dermotrophic 
viruses—smallpox and vaccinia, etc.: foot and mouth disease: herpes zoster : 
chickenpox: herpes simplex: molluscum contagiosum: warts; (xxix) viruses 
(continued)—yellow fever: Rift Valley fever: infective hepatitis and homo- 
logous serum jaundice: dengue: phlebotomous fever: psittacosis, etc. : 
lymphopathia venereum (lymphogranuloma inguinale): trachoma: inclusion 
conjunctivitis ; (xxx) viruses (continued)—epidemic influenza, etc.: infectious 
coryza: virus pneumonia: measles: rubella: Durand’s disease: infective 
mononucleosis: mumps: epidemic kerato-conjunctivitis: epidemic gastro- 
enteritis: canine distemper: rinderpest: swine fever: virus myocarditis : 
infectious neoplasms of rabbits: virus diseases of domestic birds; (xxxi) 
bacteriophage ; (xxxii) the pathogenic fungi; (xxxiii) pathogenic protozoa— 
malaria plasmodia: babesia (piroplasma): theileria; (xxxiv) pathogenic pro- 
tozoa (continued)—entamoeba histolytica and commensal amoebae: flagellates 
of the alimentary and genito-urinary tracts : balantidium coli; (xxxv) pathogenic 
Protozoa (continued)—trypanosomes (T. gambiense: T. rhodesiense: T. cruzi: 
animal trypanosomes); (xxxvi) pathogenic protozoa (continued)—leishmania : 
toxoplasma ; (xxxvii) chemotherapy ; (xxxviii) the bacterial flora of the normal 
skin and mucous membranes; (xxxix) the bacteriology of air, water, sewage, 
it and milk, from the hygienic standpoint. Appendix. Bibliography. 
ndex. 


“* Muir & Ritchie ’’ was first published 53 years ago, and many 
bacteriologists and others who began their studies with it will be 
glad that this outstanding textbook is being maintained. It now 
appears in a new format, the larger page and the use of small type 
for subsidiary matter enabling the subject to be treated as fully 
as in earlier editions, although the bulk of knowledge to be pre- 
sented has, of course, greatly expanded. The authors have been 
successful in preserving the style of the original in adding to, or 
re-writing, the text. 

The latter part of the book includes a full account of viruses, a 
chapter on the pathogenic fungi by R. Cranston Low, and four 
chapters on protozoology—exceptionally thorough treatment of 
this subject in such a work. There are, also, chapters on chemo- 
therapy, the normal flora of the body, the bacteriology of air, 
water, sewage, soil, and milk, and a full appendix on methods. 
Finally, there is a classified bibliography of no less than 54 pages ; 
this is so extensive that the average student may well recoil from it, 
and some of the citations, going back well into the last century, are 
of little more than historical interest. 

The feature most likely to attract criticism is the use of the 
terminology of previous editions, in which, for instance, the generic 
name for every rod-shaped organism is “* bacillus.” In headings of 
sections dealing with specific bacteria modern equivalents are given 
only in brackets after the old nomenclature. Admittedly the new 
terminology is not even yet universally agreed or accepted, but 
surely the time has come when the well-recognized, more descrip- 
tive modern generic names should be used by every author. Their 
use is now required by the editors of almost every journal of stand- 
ing published in the English language, and if in Britain we have not 
all yet gone so far as to adopt Escherichia and Eberthella, everyone 
knows what is meant when Bacterium and Salmonella are used 
instead. Other, though less important, features of previous edi- 
tions of the book, the inclusion of which might well be reconsidered 
in the next edition, are occasional descriptions of named bacteria 
with uncertain claims to recognition as distinct species, and dis- 
cussions of the value of vaccine treatment for various infections— 
the fact that after so many years the verdict often remains incon- 
clusive or frankly sceptical surely suggests that some of these 
methods had better be forgotten. The description of antibiotics 
is rather cursory and brief, and it might well have been mentioned 
in Chapter X that bacilli are the source of many interesting sub- 
stances of this kind. 

The book has many solid merits. It contains far more detailed 
information than the majority of single-volume works on bacterio- 
logy, which should commend it to the more ambitious student who 
is not content with a book containing only the minimum that he 
should know. It stands in fact almost alone among British publica- 
tions, in a position intermediate between the ordinary small text- 
book and the more encyclopaedic works of reference. It is pro- 
fusely and, in general, well illustrated ; some of the photographs, 
particularly of bacterial colonies, attain a high degree of excellence. 
As a source of detailed and accurate information it will be useful 
in many directions to the professional bacteriologist as well as to 
the advanced student. 


L. P. Garrod 
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1612 Principles of Human Physiology 


Originally written by E. H. Starling. Tenth edition by C. 
Lovatt Evans, with chapters on the special senses, by H. 
Hartridge. London: J. & A. Churchill Ltd., 1949. xii + 

1193 pages ; 693 illustrations. 25 x 16cm. £2 2s. [€2.1] 
_.{i)_Introduction. Book I. General principles. A. Structural principles. 
(ii) The structural basis of the body. B. Biochemical principles. (iii) The 
elementary constituents of protoplasm; (iv) the proximate constituents. C. 
Biophysical bpm a (v) The energy of molecules in solution; (vi) the 
roperties of colloids; (vii) the passage of water and solutes through mem- 
ranes ; (viii) bioelectric potentials ; (ix) enzymes and enzyme action. Book II. 
Tissues subserving movement and conduction—muscle and nerve. (x) Volun- 
tary striated muscle ; (xi) plain muscle and other contractile tissues ; (xii) nerve 
fibres. Book III. Centralized control and co-ordination—the central nervous 
system. (xiii) General features of a central nervous system ; (xiv) the receptors ; 
(xv) the spinal cord and its relationship to the higher parts of the central nervous 
system; (xvi) the excitability of neurones and the properties of conduction at 
synapses ; (xvii) characteristics of reflex actions; (xviii) the labyrinth, and 
postural reflexes; (xix) higher afferent paths; (xx) the cerebral hemispheres 
and the efferent paths ; (xxi) functions of the cerebral cortex; (xxii) the cere- 
bellum; (xxiii) the autonomic system: the hypothalamus: humoral trans- 
mission. Book IV. The supplying of information—the special senses. (xxiv) 
The nervous mechanism of sensation ; (xxv) vision ; (xxvi) hearing and speech ; 


(xxvii) cutaneous sensations ; (xxviii) sensations of smell and taste. Book V. 
Systems for distribution of materials—blood, circulation and respiration. (xxix) 
The blood ; (xxx) general features of the circulation ; (xxxi) physiology of the 
heart ; (xxxii) factors which modify the heart’s action ; (xxxiii) dynamics of the 
circulation ; (xxxiv) local regulation of blood flow; (xxxv) the pulmonary, 
hepatic and cerebral circulations ; (xxxvi) examples of circulatory adaptation ; 
(xxxvii) lymph, tissue fluids, and cerebro-spinal fluid; (xxxviii) the defence of 
the organism against infection ; (xxxix) respiration ; (xl) the regulation of the 
respiratory movements. Book VI. The intake of materials—nutrition, meta- 
bolism. (xli) The exchanges of matter and energy in the body; (xlii) the 
vitamins ; (xliii) the normal diet of man; (xliv) the physiology of digestion— 
changes undergone by the foodstuffs in the alimentary canal ; (xlv) the absorp- 
tion of the foodstuffs ; (xlvi) the history of the foodstuffs. Book VII. The re- 
moval of waste material and temperature conservation—excretion and tempera- 
ture regulation. (xlvii) Renal excretion ; (xlviii) the skin and the skin glands ; 
(xlix) the temperature and heat-balance of the body. Book VIII. The provision 
of special chemical stimulants, and of measures for continuance of the species— 
the endocrine organs and reproduction. A. Endocrine organs. (1) The endo- 
crine organs. B. Reproduction. (li) The formation of germ cells; (lii) repro- 
duction in man and other mammals ; (liii) the secretion and properties of milk ; 
(liv) heredity. Index. 

In 1911 the Sharpey Scholarship at University College was 
awarded by Professor Ernest Starling to a candidate at the Second 
Medical Examination who was not a student of the College but an 
external candidate from Birmingham. The successful scholar was 
outstanding in his year and within two years was awarded the 
doctorate in science. He then qualified in medicine and, after a 
distinguished career in the First World War, progressed via the Chair 
of Physiology at Leeds, and the National Institute at Hampstead, 
to the Starling Chair at University College, from which he retired 
in 1949. With the Chair, Lovatt Evans inherited the principles of 
Starling in all senses of the word and the high tradition of this 
well-known book is maintained in this revised edition. , 

It is distinguished among books because the present author is 
qualified to speak and write from his personal research experience 
in both the biochemical and biophysical branches of physiology. 
In addition to authoritative discussion of the subject, the cultured, 
and wide but balanced, treatment it receives evinces itself particu- 
larly in this edition. ; 

Each section is prefixed by a full and lucid account of the his- 
torical evolution of the present position. Collectively, the his- 
torical sections would make a co-ordinate history of physiology 
worthy of publication, as such, alone. In addition, physiology 
has been interpreted in a very wide sense, in that the ancillary 
aspects of biology which contribute to human physiology are 
brought into the picture, notably the basic principles of immunity, 
morphogenesis and genetics. Where a subject is treated lightly 
- the reader is enabled to delve deeper by using the carefully selected 
references, both in the footnotes and at the chapter endings—a 
particularly useful feature of the book. : 

Probably, however, the most important feature is the excellent 
and thorough treatment that is given to the modern advances in 
biochemistry, and particularly the “ bio” aspect of that subject, 
so often slurred over by the biochemist. This could not have 
been done if Evans’ training and research had not been uniformly 
spread over both the chemical and experimental fields in the living 
animal or human being, as well as in the test-tube or colorimeter. 
There probably is no other university teacher living who could 
do this. The work is extremely up to date and is parallel with 
the growing points of physiology. 
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It would be invidious to point out the inaccurate footnote on 
p. 1135, or to suggest that this or that might be written more fully. 
The author has provided an up-to-date textbook of convenient 
size and a sound philosophy of true scientific method. In this, 
as in previous editions, the aid he has received from Professor 
Hamilton Hartridge, in the latter’s own field of the special senses, 
adds lustre to the book. The gift possessed by this collaborator 
in describing the complex in simple words is well exhibited in this 
section. 

This standard book is still pre-eminent as a scientific guide to 
human medicine. May it long remain so. 


A. St.G. Huggett 


1613 La Streptomycine 


Marcel Morin, Jaques Nehlil & Rémy Pichon. Paris : Masson 
et Cie, 1949. viii + 509 pages ; 49 figures. 25 x 17 cm. 
1950 fr. 


PartI. (i) Historique ; (ii) production ; (iii) propriétés générales ; (iv) récu- 
pération dans les urines; (v) autres substances antibiotiques ¢laborées par 
Streptomyces griseus ; (vi) titrage de la streptomycine ; (vii) action “‘ in vitro ”’; 
(viii) traversée dans l’organisme. Absorption. Diffusion. Elimination ; (ix) 
mode d’emploi ; (x) toxicité; (xi) résistance secondaire 4 la streptomycine. 
Part II. (i) La streptomycine dans les infections li¢es aux bactéries hémophiles ; 
(ii) la streptomycine dans les infections 4 Klebsiella pneumoniae (pneumobacille de 
Friedlander) ; (iii) la streptomycine dans les infections li¢ées aux bactéries gram-~- 
négatives d’origine intestinale ; (iv) la streptomycine dans les infections & Pseudo- 
monas aeruginosa (bacille pyocyanique); (v) la streptomycine dans la fiévre 
typhoide et les salmonelloses ; (vi) la streptomycine dans les shigelloses ; (vii) la 
streptomycine dans le choléra; (viii) la streptomycine dans les brucelloses ; 
(ix) la streptomycine dans les pasteurelloses ; (x) la streptomycine dans l’infec- 
tion a “* Streptobacilius moniliformis ”’ ; (xi) la streptomycine dans les infections a 
“* Listerella monocytogenes” ; (xii) la streptomycine dans les infections 4 gono- 
coques (Neisseria gonorrheoe) ; (xiii) la streptomycine dans les infections li¢es 
aux cocci grampositifs ; (xiv) la streptomycine dans |’infection charbonneuse ; 
(xv) streptomycine et diphtérie ; (xvi) streptomycine et infections 4 germes 
anaérobies ; (xvii) la streptomycine dans les infections intestinales ; (xviii) la 
streptomycine dans les infections hépato-biliaires ; (xix) la streptomycine dans 
les infections urinaires; (xx) la streptomycine dans les infections génitales ; 
(xxi) la streptomycine les infections pulmonaires non tuberculeuses ; 
(xxii) streptomycine et péritonites chirurgicales ; (xxiii) streptomycine et affec- 
tions chirurgicales diverses ; (xxiv) la streptomycine en neuro-chirurgie ; (xxv) 
la streptomycine en oto-rhino-laryngologie ; (xxvi) la streptomycine en ophtal- 
mologie ; (xxvii) la streptomycine dans Ja tuberculose ; (xxviii) la streptomycine 
dans la lépre ; (xxix) la streptomycine dans les spirochétoses 3 (xxx) la strepto- 
mycine dans les infections 4 ultra-virus, dans les infections 4 pleuropneumonia, 
dans les rickettioses et dans les infections 4 protozoaires ; (xxxi) streptomycine 
et affections diverses. Bibliography. 


Ten years ago there was but one antibiotic of practical thera- 
peutic value ; today there are four of paramount importance and 
nearly two hundred others which, either because of their limited 
chemotherapeutic effect, their inactivation by serum, or their 
toxicity, have not as yet found a place in the treatment of human 
diseases. So rapid has been the development of antibiotic therapy 
that it would now be almost impossible to keep abreast of every 
development were it not for the appearance of books such as this 
volume by Dr Morin and his collaborators from the Clinique des 
Maladies Infectieuses of the Paris Faculty of Medicine. This work 
of more than 500 pages is briefly introduced by Professor Mollaret, 
after which there are chapters on the history, production and 
chemistry, and general properties of streptomycin. The next two 
chapters deal with other antibiotics produced by Streptomyces 
griseus and the amounts present in the urine. The titration of 
streptomycin, its in vitro action, and its pharmacology, are then 
considered, together with the methods of application, toxicity, and 
the development of bacteria resistant to streptomycin. 

Thereafter the action of the antibiotic on specific infections is 
considered. Of special value is the long and detailed chapter on 
tuberculous infections. This chapter, like many others, contains 
a large amount of original work carried out in the authors’ own 
clinic; in addition, many Continental observations not readily 
available to readers in Britain are ably summarized. Not the least 
valuable feature of this important volume is a bibliography of 
30 pages, the full titles of the original papers being given. This 
book will be indispensable to all those who are working or propose 
to work on streptomycin. There are only two possible criticisms : 
firstly, as with so many French books, there is no index, and second- 
ly, the binding is so bad that in a very short space of time the cover 
comes adrift and the book begins to disintegrate. 

G. M. Findlay 
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1614 Tom Cullen of Baltimore 


Judith Robinson. Toronto: Oxford University Press ; 
London: Geoffrey Cumberlege, 1949. xii + 435 pages ; 
20 illustrations. 24 x 16cm. £15s. [£1.25] 

Part I. Canadian preparation. Part II. Hopkins beginnings. Part III. Con- 
tinuing in Baltimore. Part IV. Achievements. Part V. The fighting years. 
Part VI. ‘* What’s best for the patient...” Part VII. Getting things done. 
Appendix: published works. Index. 

This handsome production of the Toronto branch of the Oxford 
University Press, written by a Toronto journalist, is addressed to 
the general public, but should not be missed by anyone interested 
in gynaecology, in echoes of Osler, or in the growth of the Johns 
Hopkins Hospital and its Medical School and Bulletin. The sub- 
ject of this biography is the discoverer of “* Cullen’s sign”, the 
inventor of the forceps bearing his name, and the author of the now 
classical books on cancer of the uterus, adenomyoma of the uterus, 
myoma of the uterus, and the embryology, anatomy and diseases 
of the umbilicus. His many papers bear witness to his belief in 
publication—not for its own sake, but for permanent record and 
in order to pass on results to both research workers and clinicians ; 
this belief was also largely responsible for the valuable volumes of 
collected papers of his department. 

The critical reader may in this case profitably look beyond 
journalese and over-emphatic chapter titles to the account of the 
achievements of this great surgeon and teacher and of the develop- 
ments in his field and in Johns Hopkins which have coincided with 
his long and fruitful career. When young Tom Cullen finished a 
year’s internship in the Toronto General Hospital, he had the oppor- 
tunity to assist at an operation performed by Dr Howard Kelly, 
gynaecologist-in-chief of Johns Hopkins; that experience turned 
him from medicine to surgery, and with characteristic decision he 
immediately obtained the promise of a junior internship with Kelly. 
The next September he started humbly enough on his work among 
the giants of Hopkins’ early days—the head of the medical depart- 
ment was another Canadian, Dr William Osler—with a preliminary 
three months in pathology, under William H. Welch. Cullen was 
later to refuse offers from elsewhere of greater seniority and reward, 
in order to stay with the department of gynaecology at Hopkins ; 
in 1938 he retired from its direction at the age of seventy—a retire- 
ment which was an expansion into even fuller public activities than 
before. Since then the Johns Hopkins’ Professor Emeritus of 
Gynaecology has returned once or twice each year, at the invitation 
of his successor, to conduct his operative clinics. Although he has 
a reputation as a great teacher, Professor Cullen himself claims he 
has never “* taught ” students : “* I just try to show them what there 
is to learn. It’s all anybody can do.” 

This is the story of a life bridging several generations and two 
worlds—the present with that nostalgic past when an impecunious 
young transatlantic research worker not only successfully contro- 
verted von Recklinghausen, but at a day’s notice left for a spring 
and summer in Europe, where he visited Leyden and Gdttingen, 
learned German by using it, and worked in the laboratory of 
Johannes Orth, Lieblingsschiiler of Virchow. It is also a book full 
of the charm and vitality of its central figure and the ceaseless flow 
of his anecdotes about colleagues, patients, and plain people. It 
can hardly fail to interest anyone who reads it. ae 


1615 The Healing Touch 


Harley Williams. London: Jonathan Cape, 1949. 408 
pages ; 8 illustrations. 20 x 14cm. 15s. [£0.75] 

Part 1. Three royal physicians. (i) Sir William Kni > (ii 
lames Clark, Bart. ; Sir Willian Jenner, Bare Port Tee 
i) Sir Edwin Chadwick ; (ii) Thomas Southwood Smith. Part 3. Florence 
Nightingale. Part 4. Charles Edouard Brown-Séquard. Part 5. A new 
world of medicine. References. 

The “ healing touch ” of which Dr Harley Williams writes is an 
“instinctive faculty” which “can produce prodigious improve- 
ments in our tough human material.” He has selected a series of 
remarkable men and women (not all doctors) of the last century 
and a half, in whom this faculty expressed itself and who, through 
their personality, influenced medical progress and altered the atti- 
tude of ordinary people to health and sickness. The book is written 
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for non-specialist readers and is superficially a piece of journalism, 
chatty and sometimes cheap. It is, however, more serious than at 
first appears. Dr Williams is attracted by contrasts, both within 
the individual and in historic relationships, and his character 
sketches are in consequence vivid if not profound. He ranges 
from court physicians, with little scientific knowledge but with a 
gift for managing such august and difficult patients as George IV 
and Queen Victoria, to the self-effacing Mayo brothers, who 
devoted their lives to the development of a first-class surgical centre 
in the Middle West. Between these extremes he sketches the 
English prophets of the new hygiene, Edwin Chadwick, Thomas 
Southwood Smith, and Florence Nightingale, and the cosmo- 
politan conjurer of physiology, Brown-Séquard, a character of 
contradictions after Dr Williams’ heart. 

A startling and tragic contrast is the story of the Prince Consort’s 
death. Ignorance of proper nursing was a contributory factor, yet 
only a year earlier Florence Nightingale had sent Queen Victoria, 
who knew and admired her, a copy of Notes on nursing which was 
intended to make the essentials of nursing clear to every educated 
woman. Dr Williams tells the story and points the moral admir- 
ably. 

Many great figures make brief appearance between the principal 
actors. Florence Nightingale, with her fanatical sense of vocation, 
is contrasted with Elizabeth Fry, who led a full normal life while 
carrying on her philanthropic work in the prisons. The mystic 
Southwood Smith was a devoted disciple of the extravagantly 
matter-of-fact Bentham. Brown-Séquard, born in Mauritius of 
mixed French and Irish-American parentage, moving feverishly 
between France, England and America, was the successor of Claude 
Bernard, who lived for his small laboratory. 

The chapter on the Mayo brothers summarizes the story of 
modern surgery and includes a clever thumb-nail impression of 
John B. Murphy, and more extended appreciations of Virchow and 
Billroth, of “ Popsy ” Welch, William Stewart Halstead and Harvey 


Cushing. 
W. R. Le Fanu 


1616 Hindu Medicine 


Henry R. Zimmer. Edited by Ludwig Edelstein. Baltimore : 
Johns Hopkins Press; London: Geoffrey Cumberlege, 
Oxford University Press, 1948. Ixxii + 203 pages. 20 x 
14cm. £112s. [£1.6] 

Introduction. (i) Medical tradition and the Hindu physician ; (ii) the human 
body: its forces and resources. Notes to Introduction. Notes to Chapter i. 
Notes to Chapter ii. Index of passages. 

The late Professor Zimmer gave the Hideyo Noguchi lectures at 
the Johns Hopkins Institute of the History of Medicine in 1940. 
When Zimmer died on 20 March 1943, the first lecture and most 
of the second had been extensively revised and rewritten, but there 
were only brief notes on the problems to be dealt with in the third 
chapter. Dr Ludwig Edelstein who edited this material has had 
the first two lectures printed as they stood. 

The first lecture is concerned with medical tradition and the 
Hindu physician. It describes the complexity of magic cures ; the 
many-sided approach to the disease-demon ; the elaborate spells 
to ensure the complete effectiveness of amulets, special foods, and 
ceremonial gestures ; and, throughout the cure, the appeal by sug- 
gestion to the patient, who is made aware of the whole process and 
progress of healing. A hymn of 28 stanzas, part of a médical rite 
for cases of consumption, is translated and annotated, as is a long 
chant from the Vedic pharmacopoeia. An important asset of the 
Hindu magician-physician was his ability to league himself with all 
the divine healing forces. He could call upon the divine powers 
and spiritual energies of all the herbs he used. The close relation- 
ship of religious philosophy—there was no other philosophy— 
with medicine is reflected in the Four Noble Truths of Buddhism, 
which correspond exactly to the four successive problems that the 
physician must formulate and solve in treating any patient. The 
works of SuSruta in the fourth century and Caraka in the first 
century A.D. differed only in essentials from the 17th century Jivan- 
anda and all three show Hindu medicine and surgery as an integral 
part of philosophy and religious life. ' 

This first lecture, which sets medicine against the wide cultural 
background, leads naturally to the second lecture—on the Hindu 
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view of the human body. The body, like the whole universe, is 
held to be a manifestation of divine substance and energy, and its 
principal faculties and forces are the microcosmic counterpart of 
all the powers and processes in the world. This concept and its 
variations are traced from pre-Aryan antiquity to the latest classic 
system of the Tantras and to the technique of Yoga, which is 
intended to bring into consciousness the essence of the five elements 
—aether, air, fire, water, and earth. This correspondence between 
microcosm and macrocosm is important in Hindu medicine. The 
three humours, for example, wind, bile, and phlegm, represent three 
divine universal forces, wind, sun, and moon. The aim of the 
Yoga adept is to fill with concentrated wind or life-breath the two 
channels which begin at the nostrils, and, crossing and entwining 
the spinal column, descend to the sacrum. One channel is related 
to the lunar and the other to the solar forces. Hindu medicine 
lists five kinds of life-breath, Yoga ten, and none of them is related 
to the lungs—the principal seat of phlegm. The three humours 
and the blood share the 700 tubular vessels in the body, all of them 
taking origin from the navel. After analyzing this schematic 
speculative anatomy, Zimmer goes on to compare Greek medicine 
in its most dynamic phase with the static conservatism of tradi- 
tional Hindu medicine. Greek and Hindu beliefs about generation 
and gestation are also contrasted ; there, unfortunately, the un- 
finished second lecture ends abruptly. 

This is a book that no one who is interested in the history of 
medicine can neglect. It is fragmentary and unfinished. There 
are omissions and repetitions, and a number of interpretations which 
are not likely to meet with general acceptance. Yet it is impossible 
to reach the last page without a feeling of frustration and deep regret 
—frustration because this is the beginning and the middle only of 
an important thesis, regret because Zimmer was not spared to write 
the third and last section. _— 

LHF. 


1617 Discoverers for Medicine 


William H. Woglom. New Haven, Conn. : Yale University 
Press; London: Geoffrey Cumberlege, 1949. x + 229 
pages ; 14 illustrations. 24x 16cm. 18s. [£0.9] 

(i) Introduction ; (ii) the blood pressure ; (iii) respiration ; (iv) the foxglove ; 
(v) vaccination ; (vi) the laryngeal mirror ; (vii) the Eustachian tube ; (viii) eye- 
glasses and spectacles; (ix) the itch; (x) quinine ; (xi) phagocytosis; (xii) 
X rays; (xiii) heredity ; (xiv) milk sickness. Bibliography. Index. 

_ The meaning of the rather curious title which Dr Woglom has 
given his book becomes plain only after his introduction is read. 
The author has set out to give an account of some of the notable 
contributions made to medicine by laymen, and the preposition in 
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the title is intended to suggest this distinction. In most of the 14 
separate studies in this volume the discovery is credited to an indi- 
vidual ; e.g., Stephen Hales (blood pressure), Manuel Garcia (the 
laryngeal mirror), and Benjamin Franklin (spectacles). In others, 
it is attributed to the vast anonymous herd who sustain and enlarge 
popular tradition ; e.g., the folk tradition about the use of the fox- 
glove, cowpox inoculation, etc. 

It is an interesting conception, and the natural antithesis to the 
many studies of the debt that is owed to medical men by workers 
in other fields. Unfortunately, this book fails to convince us that 
any new light can be thrown on medical history by such an approach. 
As the bibliographies at the end of the book indicate, all the sub- 
jects dealt with here have been studied in greater detail elsewhere, 
so that this book will interest the general reader or the student rather 
than the historian who is already acquainted with the standard 
works on the subject. 

In spite of the author’s persuasive introduction it is debatable 
how far such figures as Metchnikoff, Roentgen, Hales, or Pasteur 
(who is omitted here) can be regarded as “ laymen’”’. Hales was 
as much a physiologist as any occupant of a modern chair; the 
only distinguishing factor is that he did not earn a living by his 
physiological studies but as the “* perpetual curate of Teddington ”’. 
Roentgen, already a celebrated physicist when he discovered 
x rays, made a discovery within his own field of knowledge. That 
its applications have been so momentous in the advance of medicine 
is due to the work of medical men (e.g., Cannon) who immensely 
extended the range of its usefulness. Metchnikoff is not the only 
biologist whose work has forwarded medical knowledge. Surely 
it shows a lack of historical perspective to regard such men as 
amateurs. The fact that they were not doctors of medicine with 
diplomas duly signed and sealed seems quite unimportant. 

As for the non-professional laymen such as Jesty, and the first 
unknown herb-gatherers who discovered the virtues of foxglove, 
how does their ** work ” compare with that of the medical men who 
established vaccination and digitalis in reguiar medical practice ? 
We are told, a point overlooked by Dr Woglom, that country 
women in Ireland 100 years ago used the mould penicillium for 
cuts and wounds, but should they be set beside Fleming and Florey 
as discoverers ? 

But perhaps this is captious criticism of a very readable book 
which, while adding nothing to our knowledge, gives useful short 
accounts of the background of a number of important medical 
advances. The book is a product of the widespread interest in 
medical history in the United States and was originally published 
by the Yale University Press. 

F. N. L. Poynter 
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PARTICULARS OF BOOKS REVIEWED ELSEWHERE IN THIS 
NUMBER 

The numerals in square brackets 
are the serial numbers of the 
articles in which these books are 
reviewed 


[1539] Antibiotics : a Survey of Penicillin, Strepto- 
mycin, and Other Antimicrobial Substances 
from Fungi, Actinomycetes, Bacteria, and 
Plants. Vols. 1 & I 


H. W. Florey, E. Chain, N. G. Heatley, M. A. Jennings, A. G. 
Sanders, E. P. Abraham, M. E. Florey. London: Geoffrey 
Cumberlege, Oxford University Press, 1949. xxii + 1774 
pages ; 265 figures. 25 x 16cm. £88s. [£8.4] 


Vol. I: Part I. (i) Historical introduction. Part II. General experimental 
methods. (ii) Detection and extraction of antibacterial substances; (iii) the 
assay of antibiotics ; (iv) methods for measuring the sensitivity of micro-organ- 
isms to antibiotics ; (v) antibiotics in differential culture media. Part III. Anti- 
biotics from fungi—general considerations. (vi) Review of species examined. 
Part IV. Antibiotics from fungi—substances other than penicillin. (vii) Sub- 
stances produced by fungi imperfecti and ascomycetes ; (viii) substances pro- 
duced by basidiomycetes, phycomycetes, and unidentified fungi. Part V. Anti- 
biotics from actinomycetes. (ix) Substances other than streptomycin. Part VI. 
Antibiotics from bacteria. (x) Antibiotics from bacteria in the genus Bacillus ; 
(xi) antibiotics from other bacteria ; (xii) antibiotics from chromogenic bacteria. 
Part VII. Antimicrobial substances from lichens, algae, and seed plants. (xiii) 
Substances from lichens and algae ; (xiv) substances from seed plants. Vol. II: 
Part VIII. Penicillin. (xv) Historical introduction ; (xvi) penicillin-producing 


penicillin. 
(xxxvili) the pharmacology of penicillin. Absorption; (xxxix) the pharma- 
the pharmacology 
IX. Streptomycin. (xli) 
roduction and isolation of streptomycin ; rr chemical properties and struc- 
i streptomycin and dihydrostrepto- 


PARTICULARS OF BOOKS REVIEWED ELSEWHERE 


mycin B), other streptomycins, and streptomycin residues. Part X. (xlvii) The 
action of antibiotics on bacteria. Part XI. (xlviii) Conclusions. Appendix and 
tables of antibiotics. Bibliography. Author index. Subject index. 


[1541] Publicaciones del Instituto de Historia de la 
Medicina. Vol. XII, Nos. I & Il 


Anibal Ruiz Moreno. Buenos Aires : Universidad de Buenos 
Aires, Facultad de Ciencias Médicas, 1948. No.|: 204 pages. 
24x 17cm. No. Il: 151 pages. 24 x 17 cm. 


No. I: Obras de Galeno. (i) Advertencia ; (ii) compendio del pulso para los 
estudiantes ; (iii) de las diferencias de pulsos ; (iv) indice de temas ; (v) indice 
de autores citados y otros nombres propios ; (vi) indice de referencias a otras 
obras de Galeno ; (vii) vocabulario de términos técnicos. 

No. II: Tratado de la viruela y el sarampién por Abi Bakr Muhammad Ibn 
Zakartya (Razés). (i) Vida y obras de Razés ; (ii) estudio de la obra ; (iii) Kitab 
Al-Jadari Wa-Al Hasba (tratado de la viruela y el sarampién) ; (iv) referencias 
sobre viruelas y sarampién, que se encuentran en el Kitab Al-Mansuri ; (v) refer- 
encias sobre viruela y sarampién que se encuentran en Divisio Morborum ; 
(vi) referencias sobre viruela y sarampién que se encuentran en Kitab AJ Hawi. 

__La Sanidad militar en la guerra del Brasil. (i & ii) Consideraciones generales ; 
(iii) organizacién de la campajia sanitaria ; (iv & v) la accién de armas decisiva. 
Ituzaing6. Apéndice. 


[1545] Paul Ehrlich 


Martha Marquardt. With an introduction by Sir Henry Dale. 
London : William Heinemann Medical Books Ltd., 1949. 
tet ty pages ; 52 illustrations. 22 x 14 cm. £1 5s. 


(i) Childhood and schooldays ; (ii) at the University; (iii) at the Charité 
Clinic, Berlin ; (iv) research with Robert Koch and Emil von Behring ; (v) the 
Steglitz Institute; (vi) the F: * Serum-Institute’; (vii) the ‘ side- 
chain’ theory; (viii) an evening at home; (ix) ‘side-chains’ and ‘ magic 
bullets’; (x) stimulants and diversions; (xi) lectures and publications ; 
(xii) serumtherapy and chemotherapy ; (xiii) the Georg Speyer-Haus ; (xiv) 
atoxyl and other arsenicals ; (xv) personal characteristics and the Nobel prize ; 
(xvi) 606 ; (xvii) invention of 606 announced to the world ; (xviii) Salvarsan— 
early troubles ; (xix) Kénigsberg Congress and later troubles ; (xx) Ehrlich and 
his grandchildren ; (xxi) more discoveries in syphilis ; (xxii) Ehrlich’s sixtieth 
pe pad ; (xxiii) honours and appreciation ; (xxiv) slander and libel ; (xxv) the 

year. 


[1546] The Personality of William Harvey 


Geoffrey Keynes. London: Cambridge University Press, 
1949. 48 pages ; 8 illustrations. 19 x 13 cm. 5s. [£0.25] 


(i) The personality of William Harvey; (ii) abbreviated list of authorities ; 
(iii) illustrations. 


I 
I 
t 
I 
fungi ; (xvii) the production of penicillin ; (xviii) extraction and purification ot p 
; penicillin ; (xix) metabolic changes during penicillin fermentation ; (xx) the I 
ee chemistry of penicillin. Historical introduction ; (xxi) physical and chemical 
roperties of the 3 (xxii) the components of the molecule ; 
hydrogenolysis of penicillin ; (xxiv) penii sulphone, peni- 
: cillin sulphoxide, and the thiocyanate derivative of penicillin ; ont products of 3 
By isomerization of the penicillins ; (xxvi) thiazolidines and B-lactams ; (xxvii) the : 
: structure of the penicillin molecule ; (xxviii) attempts to synthesize the peni- f 
cillins ; (xxix) modifications of p-hydroxybenzylpenicillin ; (xxx) biogenesis of 
penicillin ; (xxxi) the activity of penicillin against micro-organisms ; (xxxii) , 
: methods of testing material containing penicillin for sterility ; (xxxiii) penicil- ’ 
linase ; (xxxiv) acquired resistance of micro-organisms to penicillin ; (xxxv) the : 
action of penicillin on micro-organisms ; (xxxvi) the combined action of peni- , P 
es tomycin and dihydrostreptomycin; (xlvi) mannosidostreptomycin (strepto- 
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Shorter Notices 


Trends in Medical Education. The 
New York Academy of Medicine 
Institute on Medical Education, 1947 


Edited by Mahion Ashford. New York: The 
Commonwealth Fund; London: Geoffrey 
Cumberlege, 1949. xiv +320 pages. 22 x 
14cm. £1 4s. [£1.2] 

The Committee on Medical Education of the New 
York Academy of Medicine held six conferences on 
medical education in April 1947; more than fifty 
prominent persons were present, and this volume 
records the fruits of their deliberations. The con- 
tributors include deans and professors in medical 
schools, specialists in all branches of medicine, 
general practitioners, and even educationalists con- 
cerned with future medical students in secondary 
schools and universities. It is not, therefore, sur- 
prising to find that the book contains diverse and 
irreconcilable opinions ; indeed, there are perhaps 
more points of disagreement than the reverse. 

Some conclusions, however, do emerge : there is 
no doubt that in American medicine specialization 
is increasing and that the undergraduate and post- 
graduate programmes are changing and will be 
further modified to meet the requirements of the 
would-be specialist. This is, of course, most 
striking in the postgraduate field ; carefully gradu- 
ated courses of five years and longer are being 
followed by increasing numbers of neophytes aspir- 
ing to the accolade of specialism. 

The discussion reflects a considerable degree of 
uncertainty about the role of the general practi- 
tioner ; there is general agreement that the family 
physician is necessary, but considerable doubt about 
what he should do and even graver uncertainty as to 
how he should be trained. The development of 
group practice in the smaller communities might, 
some contributors felt, be the logical step in the 
further evolution of medical practice. 

The book gives an excellent cross-section of 
American conditions and opinions in this field which 
is the scene of so much controversy. Medical 
educators in countries other than the USA will find 
it useful to compare and contrast with their own 


experiences and opinions. 


Tuberculosis Nursing 


Jessie G. Eyre. London: H. K. Lewis & Co. 
Led., 1949. xii + 291 pages; 103 illustrations. 
22x 14cm. £11s. [£1.05] 

This comprehensive and well-illustrated book, by 
the Senior Sister Tutor of St. Helier Hospital, 
Carshalton, England, fills a gap in nursing literature. 
It is intended as a guide to those wishing to gain 
additional postgraduate experience or to specialize 
in tuberculosis nursing. The author gives consider- 
able attention to collapse therapy and chest surgery, 
in which branches the modern treatment of pul- 
monary tuberculosis has most developed ; the care 
of the patient in hospital is also dealt with. Other 
chapters of special interest are those on chemotherapy 
(including the use of streptomycin, calciferol and 
para-aminosalicylic acid), on tuberculosis of bones 
and joints, and on the care and after-care of tuber- 


culous patients. 
H. M,C. 
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SHORTER NOTICES: REVIEWS 


Food Inspection Notes. A Handbook 
for Students 

H. Hill & F. Dodsworth. Third edition. London: 
H. K. Lewis & Co. Ltd., 1949. viii + 125 pages; 
17 x 11cm. 7s. 6d. [£0.375] 

This little book is addressed primarily to the 
student food inspector. Its aim is to give him the 
essentials of food inspection in’concise form and in 
this it succeeds admirably. As the title suggests, 
the material is set out in note form throughout. 
The‘first half of the book is devoted to meat inspec- 
tion under the headings of ante-mortem inspection, 
slaughter-houses, slaughtering and dressing, anat- 
omy and physiology, and diseases of animals. This 
last section is particularly useful. Each disease is 
briefly but clearly described and in each case the 
description concludes with a ‘“‘ judgment,” i.e. 
action to be taken by the food inspector. To give 
just two examples, for rheumatism the ‘‘ judgment ” 
is: ‘* Consider on merits. Joints affected, removed 
and condemned. Ifgeneral emaciation, carcase and 
organs condemned ”’, and for anthrax’: “‘ Notifiable 
disease, special Order. Carcase and organs con- 
demned.” 

The second half of the book deals with the ex- 
amination of poultry, game, milk, canned foods and 
miscellaneous foods. The chapter dealing with 
food-poisoning is not up to the standard of the rest 
of the book and requires bringing up to date. Itis 
not now true that canned meat and salmon are the 
commonest causes of poisoning by Salmonella 
group, or that the staphylococcus is only occasion- 
ally a cause of food poisoning. The last chapter 
deals briefly with the technique of food sampling. 

The book has the great merit of being essentially 
practical in its approach. The authors have con- 
centrated upon providing the facts which the prac- 
tising food inspector must know. This, coupled 
with the arrangement in note form, means that the 
book cannot be, and is not intended to be, a sub- 
stitute for a textbook. The handling of food is of 
course mentioned incidentally in various places, but 
in view of its increasing importance it would merit 
a special chapter in future editions. 

It is clearly impossible for a book of this type to 
deal adequately with legislation and the authors have 
chosen to omit this altogether. Nevertheless, the 
food inspector works in practice within the frame- 
work of legislation and must always keep in mind his 
legal duties and legal powers. For this reason, the 
value of the book to the student would be enhanced 
if the relevant legislation were cited, say, as foot- 


notes, 
D. B. Bradshaw 


Meet Yourself at the Doctor’s 
Mass-Observation, with drawings by Ronald 
Searle. London: The Naldrett Press, 1949. 
70 pages; 20 illustrations. 19 x 12 cm. 
3s. 6d. [£0.175] 

After a spate of publications concerning the 
National Health Service, its administration, its legal 
aspects, its finances and the first year’s working, this 
attempt to evaluate the recctions of men and women 
of all classes is illuminating and amusing. There 
are comments made by the public before and after 
the adoption of the Act; there is a comparison of 
the points of view of Dr D. and Dr Y., and the 
story of the doctor’s working day. One chapter 
reports on conversations heard in the waiting-room 
and another on accounts by patients of procedure 
inside the surgery. The attitude of mothers to the 
infant-welfare service and the protests of those who 
still prefer such alternatives to state medicine as 
osteopathy and Christian Science are also dealt 
with. Against evidence of overwork and waste of 
time and money has to be set a woman’s comment, 
“* It’s everything to a mother to know that you can 
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call the doctor even when you haven’t the money 
ready.” Written with serious intention, the text 
and conversations present a well-balanced assess- 
ment of human reactions, to which Ronald Searle’s 
illustrations give gaiety. 

H. M. C. 


Gas and Air Analgesia 

R. J. Minnitt. Fourth edition. London: 
Bailliére, Tindall & Cox, 1949. vii + 86 pages ; 
22 figures ; 18 x 12cm. 5s. [£0.25] 

The 4th edition of this excellent handbook for 
midwives has now been published. As would be 
expected from the originator of the method, it is 
authoritative and contains all that the midwife needs 
to know. It will also prove useful to those anaes- 
thetists entrusted with the preparation of lectures to 
midwives on analgesia. 

The text remains substantially the same as that 
of the previous editions except that some of the details 
of technique have been elaborated. The latest 
regulations of the Central Midwives Board have been 
included. The print, paper, illustrations and bind- 
ing are alike excellent, and the book should be able 
to withstand the hard wear to which it will doubtless 


be subjected. 
C. Langton Hewer 


Temas de Tisiologia 

José F. Verna et al. Cordoba, Argentina: Im- 
prenta de’ la Universidad, 1949. 271 pages ; 
figures. 23 x 16cm. 

Professor Verna and his associates are to be con- 
gratulated on this volume ; they have succeeded in 
presenting a group of papers on tuberculosis, ranging 
from the technique of thoracoplasty to the radiology 
of intestinal tuberculosis. The first paper, by 
Professor Verna, deals with pulmonary tuberculosis 
and cancer; he points out that pulmonary tissue 
already damaged by tuberculous infiltration is not 
less favourable to the growth of neoplasm than any 
other tissue equally damaged by a pathological 
process. Although tuberculosis may develop in a 
neoplastic lesion, the reverse process is more fre- 
quent. Tuberculosis may establish a predisposition 
to cellular metaplasia, and once both processes are 
co-existent, their further evolution is somewhat 
independent of each other. It has been found that 
carcinoma grows more readily on tuberculous lesions 
which are still active ; this is perhaps due to the 
scanty or absent fibrous tissue reaction of the active 
lesion. 

After a discussion of the relationship between 
tuberculosis and climate by Professor Sarmiento, 
Professor Sonzini describes the anatomy and surgical 
technique of thoracoplasty, following the principles 
expounded by Finochietto and his colleagues in 
Argentina. This operation stresses separation rather 
than division of muscles ; it has not met with much 
enthusiasm in Britain, as ample exposure is consid- 
ered far more important than the avoidance of 
muscle splitting. Professor Menso gives a brief 
review of intrathoracic pathology and Jung resection, 
and there is also a short paper on Kahn’s reaction in 
plasma, by Dr Manavella. In his paper on the 
re-inoculation of the previously tuberculinized 
guinea-pig, Dr Astrada reaches the interesting con- 
clusion that tuberculin diminishes the phagocytic 
power of leucocytes against the tuberculous organ- 
ism, rendering the animal more susceptible to the 
action of the injected germ. 

The paper on the radiology of intestinal tuber- 
culosis, by Professor Moreno, is well presented, and 
deals with the differential diagnosis of this condi- 
tion. The various other papers which complete 
the volume are also of great interest ; the book will 
no doubt be eagerly read by many workers, both 
laboratory and clinical, in the field of tuberculosis. 

A. J. Coello 
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Books Received 


September 1949—January 1950 


Reviews of many of these books 
appear in this number of the 
Bulletin or will appear in future 
numbers 


Allen, C. The sexual perversions and abnormalities. 
A study in the psychology of paraphilia. 2nd ed. 
1949. Geoffrey Cumberlege, Oxford University 
Press (London), £1 5s. [£1.25] 


Aceieet, M., editor. Trends i in medical education. 
The New York Academy of Medicine Institute on 
Medical Education, 1947. 1949. Common- 
wealth Fund (New York) ; Geoffrey Cumberlege, 
Oxford University Press (London), 24s. [£1.2] 


Banks, H. S. The common infectious diseases. A 
handbook for students and postgraduates. 1949. 
Arnold (London), £1 1s. [£1.05] 


Barach, J. H. Diabetes and its treatment. 1949. 
Oxford University Press (New York); Geoffrey 
Cumberlege (London), £4 


Barrow, D. W. The clinical management of varicose 
veins. 1949, £15s. [£1.25] 


Beaumont, G. pplied medicine. 1950. 
Churchill 10s. [£1.5] 


Bernard, E., Kreis, B. & Lotte, A. Traitement par 
la streptomycine de la méningite tuberculeuse, de la 
tuberculose des voies respiratoires, et de la tuber- 
culose ostéo-articulaire chez IJ’adulte. 1949. 
L’Expansion Scientifique Francaise (Paris) 


Berning, H. Die Dystrophie. 1949. Thieme 
(Stuttgart), 18 Mk. 


Bakes’ Medica Helvetica. Vol. 5, 1947. 
Schwabe (Basle), 20 Sw. fr. 


Society. Partition chromatography. 
(Biochemical Society Symposia No. 3.) Organized 
and edited by R. T. Williams, assisted by R. L. M. 
University Press (Cambridge), 
6s. 3 


Birch, A. J. How chemistry works. (Sigma Intro- 
duction to Science, 16.) 1949. Sigma stlenden, 
8s. 6d. [£0.425] 


Bisgaard, H. Ulcers and eczema of the leg: sequels 
of phlebitis, etc. Studies on static diseases Pi the 
lower limbs and their treatment. 1948. 
Munksgaard (Copenhagen), 15 Dan. kr. 


Bourne, A. A synopsis of obstetrics and gynaecology. 
10thed. 1949, Wright (Bristol), £1 1s. [£1. 05] 


Bourne, G. H. How your body works. 1949. 
Sigma (London), 12s. éa. [£0.625] 


Bourne, G. H. The mammalian adrenal gland. 
1949. Clarendon Press (Oxford); Geoffrey 
Cumberlege (London), £1 10s. [£1.5] 


British Empire Cancer Campaign. Twenty-sixth 
annual report covering the year 1948, [1949] 
British Empire Cancer Campaign (London) 


Brompton Hospital. Brompton Hospital reports. 
A collection of papers recently published a the 
Hospital. Volume XVII, 1948, [1949] 
Department of Brompton Hospital oe 
10s. [£0.5] 


Bicker, J. Anatomie und Physiologie. Lehrbuch 
Grztliches Hilfspersonal. 6th ed. 1949. 
hieme (Stuttgart), 15.50 Mk. 


Burrows, H. Biological actions of sex hormones. 
2nd ed. 1949. University Press (Cambridge), 
£2 2s. [£2.1] 


Carling, E. R. & Ross, J. P editors. British 
surgical practice. Vol. 6. [Malingering to 
Peritoneum and Peritonitis.] 1949. Butter- 
worth (London), £3 


Carter, C, W. & Thompson, R.H.S. Biochemistry 
in relation to medicine. 1949. Longmans, Green 
(London), £1 5s. [£1.25] 


Central Council for Health Education. Annual 
report and statement of accounts, 1947-1948. 
{1949} Central Council for Health Education 
(London) 


BOOKS RECEIVED 


Chatton, M., Margen, S. & Brainerd, H.D. Hand- 
book of medical management. 1949. University 
Medical Publishers (Palo Alto, California), $3 


Chemist and Druggist diary and year book, 1950, 
(1950] Chemist Druggist (London) 


Clark, W. E. Le G. Practical —-, 2nd ed., 
revised and rewritten. 1949, (London), 
£1 10s. [£1.5] 


Colonial Office. Colonial research 1948-49. (Cmd. 
7739.) 1949. His Majesty’s Stationery Office 
(London), 2s. 6d. [£0.125] 


Colonial Office. A note on some of the Scientific 
Studies undertaken by members of the Colomal 
Medical Service during the period 1930-47, with 
a bibliogra aphy. (Colonial No, 252.) 1949. His 
Majesty’s Stationery Office (London), Is. [£0.05] 


Crowe, H. W. Rheumatism. 2nd ed. 1949. 
Staples Press (London), 17s. 6d. [£0.875] 


D’Aubigné, R. M. Chirurgie réparatrice. 1949. 
L’Expansion Scientifique Francaise (Paris) 


Davis, H., editor. Hearing and deafness. A guide 
or laymen. 1947. Staples Press (London), 
£1 is. [£1.05] 


Delory, G. E. Photoelectric methods in clinical 
istry. 1949. Hilger & Watts (London), 
15s. [£0.75] 


Doggart, J. H. Ophthalmic medicine. 1949. 
Churchill (London), £1 12s. [£1.6] 


Eickhoff, W. Schilddriise und Basedow. Beitrage 
zur Histo-Morphologie und Funktion der Schild- 
driise verschiedener freilebender Tiere. 1949. 
Thieme (Stuttgart), 10.80 Mk. 


Fleming, A., editor. Penicillin: its practic a 
cation, 2nd ed. 1950. Butterworth (London), 
£110s. [£1.5] 


Fess, M. W., Chain, E., Heatley, N. G., Jennings, 
M. A,, Sanders, A. a. Abraham, E.P. & Florey, 
M.E. Antibiotics. A survey of penicillin, Strepto- 
mycin, and other antimicrobial ‘om 
Sune, actinomycetes, bacteria, and plants. Vols. I 

II. 1949. Geoffrey Cumberlege, Oxford 
Press (London), £8 8s. [£8.4] 


Franklin, K. J. A short history of physiology. 2nd 
Staples Press (London), Tos. 6d. 


Garland, P. Ophthalmic nursing. 1950. Faber & 
Faber (London), 12s. 6d. [£0.625] 


Giles, G. H. The practice of orthoptics. 2nd ed. 
1949. Hammond (London), £1 10s. [£1.5] 


Grob, M. & Rossi, E. Einfiihrung in die moderne 
Diagnostik der angeborenen Angiokardiopathien. 
(Helvetica 7 Acta.) 1949. Schwabe 
(Basle), 14 Sw. fr. 


Guthrie, D. Lord Lister: his life and doctrine 
1949. Livingstone (Edinburgh), 15s. [£0.75] — 


Halliday,J.L. Mr. Carlyle, my patient. A psycho- 
somatic biography. 1949. Heinemann (London), 
15s. [£0.75] 


Harrowes, W. Human personality and it 
1949. Livingstone 15s. 


Hernaman-Johnson, F. & Law, W. A. Ankylosing 
spondylitis. A practical guide to its diagnosis and 
— 1949. Butterworth (London), £1 5s. 


Heuyer, G. Narco analyse et narco diagnostic. 


(Histoire d’un proces.) 1949. L” 
Scientifique Francaise (Paris) — 


Hill, F. C. Operative ery. 1949. Oxford 


University Press (New York) ; Geoffrey Cumber- 
lege (London), £3 3s. [£3.15] - 


Hoare, C. A. Handbook of medical protozoology : 
for medical men, parasitologists and zoologists. 
1949. Bailliére (London), £1 15s. [£1.75] 


Hofmeier, K. Die der iibertragbaren 
Kinderi. 194 
Thieme (Stuttgart), 


No. 2, Bopy> ual of Determinative Bac- 
teriology, — 7 VI, 1948, with revised and 
enlarged in 1948. Bailliére (London), £1 

Holthusen, * Aktuelle Probleme der 
Pathologie und Therapie. 1949, Thieme (Stutt- 
gart), 29 Mk. 

Hosford, J. Fractures and 
2nd ed., revised 

1949. Lewis (London), £1 Yau. 


nope C. F. W. & Dick, B. M. A text-book 
ical pathology. 6thed. 1949. Churchill 
mdon), £2 5s. [£2.25] 
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Instituto Massone S.A. Terapédutica antibidtica con 
tirotricina. 1949. Departamento Cientifico del 
Instituto Massone S.A. (Buenos Aires) 


International Congress of Biochemistry (1st), Cam- 
bridge, 19-25 iar” 1949. Abstracts of com- 
munications. [1949] 


Johlin, J. M. Introduction to physical biochemistry. 
1949. Cassell £1 7s. 6d. 


Johnston, T. B. & Whillis, J., editors. Gray’s 
anatomy: descriptive and applied. 30th ed. 


1949. Lo Green (London 4 4s. 
ngmans, £ 
Karfik, Dupuytrenova kontraktura. 1949. 


Vv. 
Nakladem Spolku Ceskfch Lékafi (Prague 
Kes 150, 


Keen, J. A. Short manual of regional anatomy. 
Writzen for the medical student as an aid to a rapid 
revision of the whole subject. 2nd ed. 1949. 
Longmans, Green (London), 10s. 6d. [£0.525] 


J. M. M. Moir, J. C. 
A guide to the difficulties a 
obstetric practice. Sth ed. 1949, 
(London), £3 3s. [£3.15] 


Keynes, G. The personality of William Harvey. 
(The Linacre Lecture.) 1949, University Press 
(Cambridge), 5s. [£0.25] 


Kirk, J.B. A manual of practical tropical sanitation. 
1949. (London), 10s. [£0.525] 


Lewis, H. K., & Co. Ltd. Lewis’s diet charts. 
Revised ‘ad V. H. Mottram. 1948. Lewis 
(London), 6s. per 100 (assorted) [£0.3]; 
Notes to Lewis’s diet charts. 1948. Lewis 
(London), 1s. [£0.05] 


Macdonald, D. M. The pocket prescriber and guide 
to prescription writing. Revised by Alistair G. 
Cruickshank. 14th ed. aa Livingstone 
(Edinburgh), 4s. 6d. [£0.425 


McDougall, J. B. aes a global study in 
social pathology. 1949. (Edin- 
burgh), 12s. [£1.625] 


MacLeod, C. M., editor. Evaluation of chemo- 
therapeutic agents. Symposium held at the New 
York Academy of Medicine, March 25 and 26, 
1948. 1949. Columbia University Press (New 
York) ; Geoffrey Cumberlege, Oxford University 

Press (London), £1 8s. [£1.4] 


Maduro, R. Les suppurations chroniques de l’oreille 
moyenne. 1949. L’Expansion Scientifique 
Frangaise (Paris) 


Maguire, F. A. The anatomy of the female pelvis. 
4th ed. 1949. Angus & Robertson (London), 
£2 2s. [£2.1] 


Mahfouz, N. P. Atlas of Mahfouz’s Obstetric and 
Gynaecological Museum. Vol. 1. 1949. Sherratt 
(Altrincham), £9 9s. the set of 3 volumes [£9.45] 


Maisin, J. Cancer: hérédité—hormones, substances 
Vol. 1. 1948. Casterman (Paris), 
r. 


Maisin, J. Cancer: radiations, virus, environne- 
ment. Vol.2. 1949. Casterman (Paris), 600 fr. 


Mansfeld, G. The thyroid hormones and their action. 
Translated by Erwin Pulay. 1949. Muller 
(London), £1 4s. [41.2] 


Maples, E. W. Social security services in New 
ealand. What we may learn from them. 1949. 
University Press (Oxford) 


Marquardt, M. Paul Ehrlich. 1949. Heine- 
mann (London), £1 5s. [£1.25] 


Worth, C. Manual of diseases of the 
th ed., by Montague L. Hine. 1949. 

Butiniare (London), £1 2s. 6d. [£1.125] 
Medical Research Council. Nomenclature of fungi 
pathogenic to man and animals. Names recom- 
mended for use in Great Britain by the Medical 
Myco Committee of the Medical Research 


Operative obstetrics. 
complications of 
Bailliére 


Ci (Medical Research Council Memor- 
andum No 23. pak 1949. Stationery 


Council. and sepsis in 
trial wounds of the A Cgeeesionapiogs 

of 2 and prophylaxis. By R. E. 
A. Miles (assisted by Barbara 
Clayton-Cooper & Brenda Moss). (Medical 
Research Council Special Report Series No. 266.) 
's Stationery Office (London), 

3. 


Miles, A. A. & Pirie, N. W., editors. The nature of 
the bacterial surface. A symposium of the Society 
for General Microbiology, April, 1949. 1949. 
Blackwell (Oxford), 15s. [£0.75] 
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Ministry of Health. National Health Service: 
the development of consultant services. 1950. 
mon Stationery Office (London), 9d. 


National Council of Social Service. Public social 
handbook of on services pro- 
d by the State. 1949. National Council of 

Eero Service (London), 7s. 6d. [£0.375] 


- — V.E. The comparative anatomy and physio- 
cy of the larynx. 1949, Heinemann (London), 
rig 10s. [£1.5] 


Newton, W. H. Recent advances in physiology. 
1949. Churchill (London), £1 Ils. 


Nieburgs, H. Hormones in clinical practice. 
1949. (London), £1 5s. [£1.25 


Nuffield Provincial Hospitals Trust. Hospital and 
community. II. Hospital-treated sickness amongst 
the people of rshire. 1950. Nuffield Pro- 
vincial Hospitals Trust (London), 3s. 6d. [£0.175] 


Pfeifer, W. Grundlagen der funktionellen urolo- 
gischen Rintgendiagnoctih. 1949. Thieme (Stutt- 
gart), 9.60 Mk. 


Pharmaceutical Society of Great Britain. The 
British Pharmaceutical Codex 1949. 1949, 
Pharmaceutical Press (London), £3 3s. [£3.15] 


Prince, J. H. Visual development. Vol. 1. 1949. 
Livingstone (Edinburgh), £2 10s. [£2.5] 


Registrar General. Statistical review of England & 
Wales for the - years 1940-1945. Text, Vol. I. 
Medical. 1949. His Majesty’s Stationery Office 
(London), 6s. 6d. [£0.325] 


Registrar General. Statistical review of England 

and Wales for the year 1944. Tables. Part I. 

edical. 1949, is Majesty’s Stationery Office 
(London), 5s. 6d. [£0.275] 


Richter, D., editor. Perspectives in neuropsychiatry. 
Essays presented to Professor Golla by past 
pupils and associates. 1950. Lewis (London), 
15s. [£0.75] 


Robinson, J. Tom Cullen of Baltimore. 1949. 
Oxford University Press (Toronto); Geoffrey 
Cumberlege (London), £1 5s. [£1.25] 


BOOKS RECEIVED 


Rohr, K. Das menschliche Knochenmark: seine 
Anatomie, Physiologie und Pathologie nach Ergeb- 
missen der intravitalen Markpunktion. ed. 
1949, Thieme (Stuttgart), 47.50 Mk. 


Royal College of ry Annual report of the 
sixty-seventh year 
wives, [1949 
(London 


College of Mid- 
liege of Midwives 


Shelley, M. An epitome of the laboratory 
nosis and treatment of tropical diseases. 2nd ed. 
1949. Staples Press (London), 10s. 6d. [£0. 525] 


Sjégren, T. Genetic-statistical and psychiatric in- 
vestigations of a west Swedish population. (Acta 
Psychiatrica et Neurologica, Supplementum 52.) 
_ Ejnar Munksgaard (Copenhagen), 15 Dan. 


Society for Experimental Biology. Selective toxicity 
and antibiotics. (Symposia of the Society for 
Experimental Biology, No. III.) 1949. Univer- 
sity Press (Cambridge), £1 15s. [£1.75] 


Society of Public Analysts and Other Analytical 
Chemists. Physical Methods Group & Biological 
Methods Group. Symposium on methods of 
penicillin assay : their purpose, scope and validity. 
1948. Heffer (Cambridgo, 3s. (£0.175] 


Speer, E. Vom Wesen der Neurose, und von ihren 
Erscheinungsformen. 2nd ed. 1949. Thieme 
(Stuttgart), 7.80 Mk. 


Speller,S.R. Law relating to hospitals and eet 
institutions. (Incorporating ‘‘ Law for murses.”’ 
2nded. 1949. Lewis (London), £2 2s. [£2. 


Stallard, H. B., editor. Modern practice in ophthal- 
Hee 1949. Butterworth (London), £3 5s. 


Starling, E. H. Principles of human physiology. 
10th ed., by C. Lovatt Evans. 1949. Churchill 
(London), £2 2s. [£2.1] 


Stevenson, A.C. Recent advances in social medicine. 
With a chapter by Eric A. Cheeseman. 1950. 
Churchill (London), 18s. [£0.9] 


Sutherland, I. Stillbirths : their epidemiology and 
social significance. 1949. Geoffrey Cumberlege, 
xford University Press (London), 7s. 6d. 
[£0.375] 
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Taylor, N. B., editor. Stedman’s medical dictionary. 
17th ed., revised, with etymologic and ortho- 
Pophis rules. 1950. Bailliére (London), £3 5s. 


Thresh, J. C., Beale, J. F. & Suckling, E. V. The 

of waters and water supplies. 6thed., 

Edwin Windle Taylor. 1949. Churchill 
ndon), £3 10s. [£3.5] 


Traquair, H. M. An introduction to clinical baa 
metry, 6th ed. 1949. Kimpton (London), 
£228. [£2.1] 


Vannotti, A. & Delachaux, A. Iron metabolism and 
its climcal significance. 1949. Muller (London), 
£1 12s. [£1.6] 


Vargas, E. S. Las sulfonamidas: su determinacién 
cuantitativa en la sangre. (Universidad Mayor ¢- 
** San Simén.” Publicaciones de la Facultad de 
Ciencias Médicas, Cuaderno No. 10.) 1948, 
Imprenta Universitaria (Cochabamba, Bolivia) 


Warburg, O. Heavy metal prosthetic groups and 
enzyme action. Translated by Alexander Lawson. 
1949. Clarendon Press (Oxford); Geoffrey 
Cumberlege (London), 18s. [£0.9] 


Weber, F. P., editor. Further rare diseases and 
debatable subjects. 1949, Staples Press (London), 
£1 5s. [£1.25] 


Wellcome Historical Medical Museum. Catalogue 
of an exhibition of books, manuscripts and relics 
ores & bicentenary of Edward Fenner, 
17 May 1749-26 Fan. 1823. 1949, Geoffrey 
mer 7% Oxford University Press (London), 

Ss. 


Weston, H. C. Sight, light and efficiency. 1949. 
Lewis (London), £2 28. [£2.1] 


ittingham, H. E. & Cade, S. First aid manual 
no. 1. (British Red Cross Society.) 1949. 
Macmillan (London), 3s. [£0.15] 


Zimmer, H. R. Hindu medicine. 1948. Johns 
Hopkins Press (Baltimore); Geoffrey Cumber- 
University Press (London), £1(\12s. 
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Anaesthesia 
4: October 1949 


Continuous caudal analgesia in obstetrics. (A. H. Galley) 154-168 

The anaesthetic out-patient clinic. (J. A. Lee) 169-174 

i — of atensin. A Swedish myanesin preparation. (O. Friberg) 
175- 

The pulse during anaesthesia with pentothal and curare. (G. Harrison) 181-187 

The discovery of ether. (M. H. A. Davison) 188-193 

The calibration of a Boyle’s apparatus. ‘W. M. Shearer) 194-197 


5: January 1950 


Trichlorethylene anaesthesia. (P. J. Helliwell & A. M. Hutton) 4-13 

Practical aspects of dental anaesthesia. 1. The dental surgeon’s point of view. 
(J. H. Hovell) 14-17. 2. The anaesthetist’s point of view. (W. S. Mc- 

mnell) 17-20 

Anaesthesia for total laryngectomy. (A. M. Chester & C. B. Lewis) 21-25 

Oscillometry during anaesthesia. (C. T. Barry) 26-35 

Cardiac resuscitation. Two unusual cases. (W. B. Primrose) 36-37 

Post-operative bronchoscopy. (D. Reckless) 38-39 

Anaesthetic adaptor for a bronchosocope. (R. A, C. Herron) 40, 43 

Ether peroxides as _— cause of pulmonary oedema. (R. J. Stout) 41-43 

An anaesthetic record card for thoracic cases. (R. I. W. Ballantine) 44-46 


Annals of Eugenics 
15 : October 1949 


Congenital absence of permanent maxillary lateral incisor teeth: a preliminary 
investigation. (L. Mandeville) 1-10 

A further note on discriminatory analysis. (M.H. Quenouille) 11-14 

The association of characters as a result of inbreeding and linkage. (J. B. S. 
Haldane) 15-23 

‘The measurement of taste sensitivity to phenylthiourea. (P.T.C.) (H. Harris 
& H. Kalmus) 24-31 

Chemical specificity in genetical differences of taste sensitivity. (H. Harris & 
H, Kalmus) 32-45 

A pedigree of hereditary progressive muscular dystrophy. (J. W. Boyes, F. C. 
ag S. D. Lawler & H. J. Mackenzie) 46-51 

Data relating to seven genetical characters in six endogamous groups in Bombay. 
L. D. Sanghvi & V. R. Khanolkar) 52-76 

The combination of blood groups in a sample of 250 people. (R. Sanger & 
R. R. Race) 77-90 


Annals of the Rheumatic Diseases 
8: September 1949 


The subcutancous nodules of rheumatoid arthritis with lipoid deposition, 
Horwitz) 181-190 

Can the defence mechanism of the body be influenced by roentgen irradiation ? 
Report on a preliminary clinical investigation of the plasma or serum protein 
pattern in rheumatoid arthritis. (H. Ney) 191-204 

Focal infection in rheumatoid arthritis. A comparison of the incidence of foci 
of infections in the upper respiratory tract in one hundred cases of rheumatoid 
arthritis and one hundred controls. (L. S. P. Davidson, J. J. R. Duthie & 
M. Sugar) 205-208 

Plasma viscosity. (J. S. Lawrence) 209-216 

Early symptoms of rheumatoid arthritis. (N. Egelius, N. G. Havermark & 
E. Jonsson) 217-219 

Cervical sympathetic block in periarthrosis of the shoulder joint with secondary 
reflex dystrophy. (K. Jespersen) 220-222 

ae of gold in biological fluids. (T.N. Fraser, H. Conway & S. L. Rae) 


Salazopyrin in the treatment of rheumatoid arthritis. (R. J. G. Sinclair & 
J. J. R. Duthie) 226-231 
The value of repeated colloidal gold tests in rheumatoid arthritis. (J. N. Swan- 


son) 232-237 
8 : December 1949 


Muscle lesions in rheumatoid arthritis. (M. Horwitz) 258-266 

Morquio-Brailsford’s disease simulating the arthritic manifestation of rheuma- 
toid disease. (P. Ellman) 267-276 

Effect of blood transfusion on rheumatoid arthritis. (N. R. W. Simpson, 
G. D. Kersley & D. H. Brooks) 277-284 

Stimulation of the suprarenal glands in the treatment of rheumatoid arthritis. 
Preliminary report. (Z. Z. Godlowski) 285-292 

Treatment of rheumatoid arthritis with adenosintriphosphoric acid (ATP). 
(B. Carlstrém & O. Liévgren) 293-295 

The neutral 17-ketosteroids in rheumatoid arthritis and spondylitis. (M.H. L. 
Desmarais) 296-298 

Differential sheep-cell agglutination test in rheumatoid arthritis. (R. Brown, 
J. J. Bunim & C. McEwen) 299-301 


Annals of the Royal College of Surgeons of England 
5: September 1949 


Osteogenic tumours of the jaws. (K.H. Thoma) 143-157 
Recollections of Lord Lister. (L. V. Cargill) 158-166 

A patient remembers Lister. - Bond) 166-168 

Hare-lip. (D. Browne) 169-18 

Amputations, limb fitting and artificial limbs. (A.W. J. Craft) 190-207 
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5: October 1949 


The aetiology, pathology, diagnosis and treatment of acute pancreatitis. A 
review of 110 cases. (R.A. R. Taylor) 213-239 
Acute subdural and extradural haematoma in closed head injuries. (W. Lewin) 


240-274 
5: November 1949 


Treatment of burns. (A. B. Wallace) 283-300 

The treatment of advanced parodontal disease. (E. W. Fish) 301-317 

The development of micturition control with special reference to enuresis. 
(D. F. E. Nash) 318-344 


5: December 1949 


The Barber Surgeons of Edinburgh. (H. Wade) 353-366 
Chemotherapeutic drugs: a review. (G. Brownlee) 367-393 
Visceral actinomycosis. (V. Z. Cope) 394-410 


6: January 1950 


Hypoglycaemia and hyperinsulinism. (H. Cohen) 3-27 

a and surgical problems of malignant melanoma. (R. W. Raven) 

Surgical procedures in the treatment of chronic arthritis of the spine. (W. A. 
Law) 56-69 


Annals of Tropical Medicine and Parasitology 
43 : October 1949 


On the control of malaria in Freetown, Sierra Leone. II. Control methods and 
the effects upon the transmission of Plasmodium falciparum resulting from the 
reduced abundance of Anopheles gambiae. (G. A. Walton) 117-139 

Blackwater fever in West Africa, 1941-45. I. Blackwater fever in European 
military personnel. (G. M. Findlay) 140-154 

Studies in the chemotherapy of cholera. I. The Poor evaluation of 
———— for cholera. (H. O. J. Collier, I. F. Hall & P. D. Waterhouse) 

The relationship between the effect of certain therapeutic agents on infusoria 
and on pathogenic protozoa. (D. M. James) 164-173 

Rapid treatment of Chinese kala-azar with urea stibamine. A report of twelve 
cases. (Tzu Ta Chen) 174-181 . 

Further studies on the distribution of immunity to yellow fever in east and 
south-east Africa. (K. C. Smithburn, K. Goodner, G. W. A. Dick, S. F. 
Kitchen & R. W. Ross) 182-193 : 

Studies on the chemotherapy of melaminyl arsenicals and antimonials in labora- 
pw a infections. (I. M. Rollo, J. Williamson & E. M. Lourie) 

A note on the distribution and excretion of antimony in mice treated with sodium 
p-melaminyiphenylstibonate. (J. Williamson) 209-212 

Blackwater fever in West Africa, 1941-45. II. Blackwater fever in African 
military personnel. (G. M. Findlay) 213-224 

Studies on the liver circulation. I. Active constriction of the hepatic venous 
tree in anaphylactic shock. (B. G. Maegraith, W. H. H. Andrews & C. E. M. 
Wenyon) 225-228 

Studies on the liver circulation. II. The micro-anatomy of the hepatic circula- 
tion. (W. H. H. Andrews, B. G. Maegreith & C. E. M. Wenyon) 229-237 

Observations on Litomosoides carinii (Travassos, 1919) Chandler, 1931. III. The 
first-stage larva in the peripheral circulation. (W. E. Kershaw). With a 
statistical analysis by R. L. Plackett. 238-260 


Archives of Disease in Childhood 
24: September 1949 


Hydrolysed casein for parenteral administration to infants. (Y. J. Williams, 
E. A. Bishop & W. F. Young) 159-170 . 

Oral penicillin in the newborn. (B. Levin & C. A. Neill) 171-179 

Urea clearance in the immediate post-natal period. (J. Thomson) 180-188 

The early diagnosis of rickets. (J. D. Gray & F. S. Carter) 189-194 

A Ce congenital idiopathic hypertrophy of the heart. (D. J. Conway) 

9 

Thrush in infancy. (H. Lederer & R. M. Todd) 200-207 

The changing incidence of convulsions in childhood. (R. A. Shanks & R. A. 
Robb) 208-213 

Congenital malformations in one of monozygotic twins. (J. E. Morison) 214-218 
‘amilial enital stridor. (H. V. L. Finlay) 219-223 

Polyarteritis in childhood. (A. V. Neale) 224-229 


24 : December 1949 


The treatment of diabetes in childhood. (A. Lichtenstein) 237-244 

ee > coeliac disease: fat absorption. (W. Sheldon & A. MacMahon) 
245-249 

Protein requirements of infants. 2. Marasmus. (W. F. Young, E. A. Bishop, 
E. M. Hickman & Y. J. Williams) 250-263 

The diagnostic value of cardiac catheterization in isolated pulmonary stenosis 
and large interventricular septal defects. (E. Mannheimer) 264-268 

Symmetrical cortical necrosis of the kidneys in infancy and childhood. (A.C. P. 
Campbell & J. L. Henderson) 269-285 

a, eee cysts and blisters in the healthy newborn. (I. Gordon) 

86-288 

A study of ten children after treatment with streptomycin for tuberculous 
meningitis. (J. Lorber) 289-293 

are and mental development of children with congenital heart disease. 
¢ pbell & G. Reynolds) 294-302 . 

Congenital toxoplasmosis : a report of two cases. (J. H. Hutchison) 303-308 

Com _ euingo-venesiouins heart block in the foetus and newborn. (I. D. 

ey) 309— 

a Se Embryoma of the kidney with symptoms at birth. (C. Josephs) 

312- 


Biochemical Journal 


45 : 1949 
The intermediary metabolism of the mammary gland. 1. Respiration of lac- 
tating mammary gland slices in presence of carbohydrates. (S. J. Folley & 
‘Te French) 117-125 


Brit. med. Bull, 1950§ Vol. 
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Observations on the mono-amine oxidase activity of placenta and uterus. 
R. H. S. Thompson & A. Tickner) 125-130 a 7 

Effect of sulphydryl-combining compounds on the activity of the succinic oxidase 
system. (E. C. Slater) 130-142 

The relationship between the constitution and the effect of chemical compounds 
on plant growth. 1. 2-Phenoxyethylamine derivatives. (R. L. Jones, T. P. 
Metcalfe & W. A. Sexton) 143-149 OBA 

The reduction of gastric acidity by back-diffusion of hydrogen ions through the 
mucosa. (C. Terner) 150-158 

Studies in detoxication. 26. The fates of phenol, phenylsulphuric acid and 
phenylglucuronide in the rabbit, in relation to the metabolism of benzene. 
(G. A. Garton & R. T. Williams) 158-163 _ 

The biogenesis of porphyrins. The distribution of '*N in the ring system. 
(H. M. Muir & A. Neuberger) 163-170 

Factors affecting synthesis of ascorbic acid in cress seedlings. 2. Ascorbic acid 
synthesis in relation to sugar formation. (L.W. Mapson, E. M. Cruickshank 
& Yu-Tuan Chen) 171-179 hiked 

Studies on metabolic products of the Penicillium luteum series. (G.G. Freeman 

C. S. Macpherson) 179-189 

The sedimentation and diffusion of polysaccharides from Penicillium luteum ; 
interpretation of the results obtained from polydisperse material in the Gouy 
diffusiometer. (A. G. Ogston) 189-191 

Metabolic products of Trichothecium roseum Link. (G. G. Freeman, R, I. 
Morrison & S. E. Michael) 191-199 

Acid-soluble pigments of molluscan shells. 2. Pigments other than porphyrins, 
(A. Comfort) 199-204 

Acid-soluble pigments of molluscan shells. 3. The indigoid character of the 
blue pigment of Haliotis cracherodii Leach. (A. Comfort) 204-208 : 

Acid-soluble pigments of molluscan shells. 4. Identification of shell porphyrins 
with particular reference to conchoporphyrin. (R. E. H. Nicholas & A. 
Comfort) 208-210 

Distribution and nutritive value of the nitrogenous substances in the potato. 
Chick & E. D. Slack) 211-221 

The pectic enzymes of the mould Byssochlamys fulua. (G. H. Beaven & F. 
Brown) 221-224 

Studies on suramin (Antrypol: Bayer 205). 7. Further observations on the 
combination of the drug with proteins. (E. J. Wilson & A. Wormall) 224-231 

The phosphorus compounds of wheat starch. (H. S. Rooke, L. H. Lampitt & 
M. Jackson) 231-236 

Studies in vitamin A. 9. The role of the thyroid in carotene and vitamin A 
metabolism. (H. R. Cama & T. W. Goodwin) 236-241 

Metabolism of derivatives of toluene. 3. 0-, m- and p-xylenes. (H. G. Bray, 
B. G. Humphris & W. V. Thorpe) 241-244 


45 : 1949 


The distribution of glycogen in the liver of rabbits, (A. Nys, X. Aubert & 
C. de Duve) 245-246 

Prosthetic groups of the cytochromes present in Corynebacterium diphtheriae 
ae aes reference to cytochrome a. (W. A. Rawlinson & J. H. Hale) 

The oxidation of manganese by plant extracts in the presence of hydrogen per- 
oxide. (R. H. Kenten & P. J. G. Mann) 255-263 

The biochemistry of locusts. 1. The carotenoids of the integument of two locust 
species (Locusta migratoria migratorioides R. & F. and Schistocerca gregaria 
Forsk.). (T, W. Goodwin & S. Srisukh) 263-268 

Some observations on astaxanthin distribution in marine crustacea. (T. W. 
Goodwin & S. Srisukh) 268-270 

The intermediary metabolism of the mammary gland. 2. Respiration and acid 
production of mammary tissue during pregnancy, lactation and involution in 
the rat. (S.J. Folley & T. H. French) 270-275 

Tryptophan and the biosynthesis of nicotinamide. (P. Ellinger & M. M. Abdel 
Kader) 276-281 

Some observations on the amino-acid distribution of collagen, elastin and 
reticular tissue from different sources. (J. H. Bowes & R. H. Kenten) 281-285 

A differential method for the detection of small differences in mobility of colloids 
in electrophoresis. (H. Hoch) 285-294 

Chromatographic studies of nucleic acids. 1. A technique for the identification 
and estimation of purine and pyrimidine bases, nucleosides and related sub- 
stances. (R. Markham & J. D. Smith) 294-298 

Studies in vitamin A. 10. Vitamin A, and retinene, in relation to photopic 
vision. (S. Ball & R. A. Morton) 298-304 

Studies in vitamin A. 11. Reactions of retinene, with amino compounds. 
(S. Ball, F. D. Collins, P. D. Dalvi & R. A. Morton) 304-307 

Studies in vitamin A. 12. Whale-liver oil analysis : preparation of kitol esters. 
(R, K, Barua & R. A. Morton) 308-317 

Studies in vitamin A. , 13. The alleged formation of vitamin A from §-carotene 
treated with iodinated casein. (H. R. Cama & T. W. Goodwin) 317-320 

The pyruvate-oxidase system in brain and the tricarboxylic acid cycle. (R. V. 
Coxon, C. Liébecq & R. A. Peters) 320-325 

Acceleration of bacterial glutamic decarboxylase and glutaminase by cetyltri- 
methylammonium bromide. (D. E. Hughes) 325-331 

Factors influencing the polysaccharide content of Escherichia coli. (S. Dagley & 

I 
reakdown of the oxidized forms of coenzymes I and II by an enzyme from the 
central nervous system. (H. MclIlwain & R. Rodnight) 337-342 

<p in the walnut (Juglans regia). (F. Wokes & R. Melville) 


Chemical factors in the germination of spore-bearing aerobes. The effect of 
yeast extract on the germination of Bacillus anthracis and its replacement by 
adenosine. (G. M. Hills) 353-362 

Chemical factors in the germination of spore-bearing aerobes. The effects of 
amino-acids on the germination of Bactllus anthracts, with some observations 
on the relation of optical form to biological activity. (G. M. Hills) 363-370 

Studies in vitamin A. - 14. The ed mobilization of vitamin A by adrenaline. 
(T. W. Goodwin & A. A. Wilson) 370-372 


45 : 1949 


The intracellular mode of action of the sulphonamide derivatives. Some con- 


Sopeuton products of reductone. (E. A. Bell, W. Cocker & R. A. Q. O’Meara) 


The micro-estimation of citric acid. (H. Weil-Malherbe & A. D. Bone) 377-381 


Studies in detoxication. 27. The orientation of conjugation in the metabolites 
of 4-chlorocatechol and 4-chlororesorcinol, with some observations on the fate 
of (+)-adrenaline, protocatechuic acid and protocatechuic aldehyde in the 
rabbit. (K. S. Dodgson & R. T. Williams) 381-386 

ey of cytochrome and coproporphyrin in mycobacteria. (C. M. Todd 

8 

Quantitative studies on mutants of Bacterium aerogenes requiring nicotinic acid 
and histidine. (P. Devi & C. Higginbottom) 391-396 

The composition of foetal fluids of sheep at different stages of gestation. (E. I. 
McDougall) 397-400 4 

A photoelectric flame photometer. (W. R. Domingo & W. Klyne) 400-408 

Vitamin A in seals. (K. Rodahl & A. W. Davies) 408-412 

A method for the estimation of micro amounts of amino nitrogen and its applica- 
tion to paper partition chromatography. (A. J. Woiwod) 412-417 

Long-chain unsaturated fatty acids as essential bacterial growth factors. Sub- 
stances able to replace oleic acid for the growth of Corynebacterium ‘* Q ” with 
a note on a possible method for their microbiological assay. (M. R. Pollock, 
G. A. Howard & B. W. Boughton) 417-422 

Phospholipin metabolism in rabbit-liver cytoplasm. (G. L. Ada) 422-428 

Isolation of L-threonine from proteins. (D. F. Elliott) 429-435 

The distribution of ascorbic acid in developing salmon (Salmo salar L.). (J. R. 

Studies in biochemical adaptation. Effect of diet on the intestinal phosphatase 
of the rat. (N. R. Lawrie & J. Yudkin) 438-440 

The reactions of haems with cyanides and isocyanides. (J. Keilin) 440-448 

On the properties and nature of dihydroxyl-haem. (J. Keilin) 448-455 

The semi-micro estimation of lactose alone and in the presence of other sugars. 
(F. H. Malpress & A. B. Morrison) 455-459 

Displacement chromatography on synthetic ion-exchange resins. 4. The isola- 
tion of glucosamine and histidine from a protein hydrolysate. (S. M. Par- 
tridge) 459-463 

Enzyme activities in the blood of infants and adults. (P. E. H. Jones & R. A. 

The fate of certain organic acids and amides in the rabbit. 9. Lower aliphatic 
amides. (H. G. Bray, S. P. James, W. V. Thorpe, M. R. Wasdell & P. B. 
Wood) 467-471 

The biochemistry of locusts. 2. Carotenoid distribution in solitary and gre- 
garious phases of the African migratory locust (Locusta migratoria migra- 
torioides R. & F.) and the desert locust (Schistocerca gregaria Forsk.). (T. W. 

The enzymic degradation of adenosinetriphosphate. (K. Bailey) 479-486 

Preparation of the antibiotic nisin. (N. J. Berridge) 486-493 

The cholinesterase activity of the serum of newborn animals, and of colostrum. 
(R. A. McCance, A. O. Hutchinson, R. F. A. Dean & P. E. H, Jones) 493-496 

The glucuronide-synthesizing system in the mouse and its relationship to f- 
glucuronidase. (M. C. Karunairatnam, L. M. H. Kerr & G. A. Levvy) 496-499 

Chemical studies of peripheral nerve during Wallerian degeneration. 1. Lipids. 
(A. C. Johnson, A. R. McNabb & R. J. Rossiter) 500-508 

Determination of p-aminosalicylic acid as m-aminophenol. (A. L. Tarnoky & 
V. A. L. Brews) 508-511 


45 : 1949 


The potato eelworm hatching factor. 1. The preparation of concentrates of the 
hatching factor and a method of bioassay. (C. T. Calam, H. Raistrick & 
A. R. Todd) 513-519 J 

The potato eelworm hatching factor. 2. Purification of the factor by alkaloid 
salt fractionation. Anhydrotetronic acid as an artificial hatching agent. 
(C. T. Calam, A. R. Todd & W. S. Waring) 520-524 

The potato eelworm hatching factor. 3. Concentration of the factor by chroma- 
tography. Observations on the nature of eclepic acid. (D. H. Marrian, 
P. B. Russell, A. R. Todd & W. S. Waring) 524-528 

The potato eelworm hatching factor. 4. Solanum nigrum as a source of the 
potato eelworm hatching factor. (P.B. Russell, A. R. Todd & W. S. Waring) 
528-530 

The potato eelworm hatching factor. 5. Attempts to prepare artificial hatching 
agents. Part I. Some furan derivatives. (P. B. Russell, A. R. Todd & W. S. 

The potato eelworm hatching factor. 6. Attemprs to prepare artificial hatching 
agents. Part II. Some active arylidene-A:Y-butenolides and related 
compounds. (D.H. Marrian, P. B. Russell & A. R. Todd) 533-537 

The fermentation process in tea manufacture. 10. The condensation of cate- 
chins and its relation to the chemical changes in fermentation. (E. A. H. 

The deamination of glycine by a-radiation from the disintegration of boron in a 
nuclear reactor. (W.M. Dale, J. V. Davies & C. W. Gilbert) 543-546 

Observations on antisera against complexes of di-2-chloroethyl sulphide and 
protein. (D.S. Fleming, A. M. Moore & G. C. Butler) 546-552 

Investigations into cholinesterase levels in serum and cerebrospinal fluid of 
psychotic patients. (D. F. Early, R. E. Hemphill, M. Reiss & E. Brummel) 
552-556 

Amino-acid decarboxylases of rat liver. (G. H. Sloane-Stanley) 556-559 

Methods for the determination of N-methyl-2-pyridone-5-carboxylamide and . 
of N-methyl-2-pyridone-3-carboxylamide in human urine. (W. I. M. Hol- 
man & D. J. de Lange) 559-563 

The terminal peptides of insulin. (F. Sanger) 563-574 . 

Regulation of urinary steroid excretion. 2. Spontaneous changes in the pattern 
of daily excretion in mental patients. (M. Reiss, R. E. Hemphill, J. J. Gordon 
& E. R. Cook) 574-578 

Optical rotation of the molybdate complex of dextro-isocitric acid (L. V. Eggles- 
ton & H. A. Krebs) 578-579 

The use of buffered columns in the chromatographic separation of 2 : 4-dinitro- 
phenyl amino-acids. (S. Blackburn) 579-584 

The mechanism of the action of notatin. (R. Bentley & A. Neuberger) 584-590 

An apparatus for the micro-electrolysis of water. (R. Bentley) 591-592 

Growth factors for Corynebacterium diphtheriae. 4. Preparation from yeast. 
(F. W. Chattaway, D. E. Dolby, D. A. Hall & F. C. Happold) 592-598 

A new manometric method for determination of respiratory quotients. (H. 
Laser & Rothschild) 598-612 

Carotenoids, vitamin A and 7-dehydrosteroid in the frog (Rana temporaria). 
(R. A. Morton & D. G. Rosen) 612-627 |. meas 

A histological method for the biological estimation of vitamin A. (W.H.K. 
Coetzee) 628-637 

Studies in detoxication. 28. The biosynthesis of 0-, m- and p-cyanophenyl- 
glucuronides. (J. N. Smith) 638-639 
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46 : January 1950 


The swelling of collagen in alkaline solutions. 1. Swelling in solutions of sodium 
hydroxide. (J. H. Bowes & R. H, Kenten) 1-8 

A study of the peptides of cystine in partial hydrolysates of wool. (R. Consden 
& A. H. Gordon) 8-20 

The respiration of rat-liver slices in the presence of some aliphatic amines, 
hydroxy amines and quaternary ammonium salts. (C. y 21-27 

The reaction of oxidizing agents with wool. 1. The division of cystine into two 
fractions of widely differing reactivities. (P. Alexander, R. F. Hudson & 
M, Fox) 27-32 

The utilization of non-protein nitrogen in the bovine rumen. 5. The isolation 
and nutritive value of a a5 of dried rumen bacteria, (M. L. Mc- 
Naught, J. A. B. Smith, K. M. Henry & S. K. Kon) 32-36 

The utilization of non-protein nitrogen in the bovine rumen. 6. The effect of 
metals on the activity of the rumen bacteria. (M. L. McNaught, E. C, Owen 
& J. A. B. Smith) 36-43 

The turnover of radioactive phosphate injected into the subarachnoid space of 
the brain of the rat. (O. Lindberg & L. Ernster) 43-47 _ 

The determination of N-methyl-2-pyridone-5-carboxylic acid in human urine. 
(W. I. M. Holman & D. J. de Lange) 47-49 

Studies in the biochemistry of micro-organisms. 81. The colouring matters of 
Penicillium islandicum Sopp. Part 2. Chrysophanic acid, 4 : 5-dihydroxy-2- 
methylanthraquinone. (B. H. Howard & H. Raistrick) 49-53 

Changes in water and ion metabolism and in kidney functions during the develop- 
ment of oedema in rats fed on protein-deficient diets. (S. E. Dicker) 53-62 

Pigquese derived from tryptophan: (1) urorosein, (2) tryptochrome. (W. R, 

fearon & W. A. Boggust) 62-67 

The oxidation of manganese by peroxidase systems. (R. H. Kenten & P. J. G. 
Mann) 67-73 ee) 

Some properties of the insulin core. (J. A.V. Butler, D. M. P. Phillips, J. M. L. 
Stephen & J. M. Creeth) 74-80 

Studies on the composition of horse oil. 1. Composition of horse oil in relation 
woe depot fats of other pasture-fedanimals. (E.G. Brooker & F. B. Shorland) 


Bile pigment precursors in normal human erythrocytes. (C. Gardikas, J. E. 
Kench & J. F. Wilkinson) 85-88 c 

Th omen of enzymes on chlorophenylalanines. (H. Blaschko & J. Stiven) 

The assimilation of amino-acids by bacteria. 9. The passage of lysine across 
the cell wall of Streptococcus faecalis, ME A. Najjar & E. F. Gale) 91-95 

Properties of brain pyrophosphatase. (J.J. Gordon) 96-99 J 

Are phospholipins transmitted through the placenta? (G. Popj4k & M.-L. 
Beeckmans) 99-103 

In search of a phospholipin precursor. (G. Popidk & H. Muir) 103-113 

The effect of adrenal cortical preparations added in vitro upon the carbohydrate 
metabolism of liver slices. 1. ¢ effect of adrenal cortical extract (eschatin) 
pen synthesis of glycogen and of total carbohydrate. (C. Y. Chiu & D. M. 

eedham) 114-120 

The effect of adrenal cortical preparations added in vitro upon the carbohydrate 
metabolism of liver slices. 2. The effect of some pure steroids upon carbo- 
a synthesis, oxygen uptake and non-protein nitrogen. (C. Y. Chiu) 

Studies in detoxication. 29. The orientation of glucuronic acid conjugation in 
chloroquinol. (K. S. Dodgson, J. N. Smith & R. T. Williams) 124-128 


Brain 
72 : September 1949 


A study of efferent connexions of the frontal lobe in the human brain after 
leucotomy. (M. Meyer) 265-296 

The relative sympathetic contribution to individual roots of the brachial plexus 
inman. (S. Sunderland & G. M. Bedbrook) 297-301 

Apes oleae (with special reference to cutaneous nerves). (J. H. Parsons) 

Sensation and volition. (W. Gooddy) 312-339 

ee with optic atrophy of the retrobulbar neuritis type, and latent 
— uysian degeneration. (M. A.-V. Leeuwen & L. Van Bogaert) 

The remote reference of pain aroused in the skin. (D. C. Sinclair) 364-372 

Progressive fibrinoid degeneration of fibrillary astrocytes associated with mental 
retardation in a hydrocephalic infant. (W.S. Alexander) 373-381 

Subacute combiried degeneration of the cord: I. Response to liver extracts. 
Il. Trials with vitamin : method of assessing 
neurological status. (C. C, Ungley) 382-42 

The cross-sectional area of peripheral nerve trunks devoted to nerve fibres. 
(S. Sunderland & K.C, Bradley) 428-449 

The qa See activity of the human thalamus. (D. Williams & 
G. Parsons-Smith) 450-482 


British Dental Journal 
87 : 2/9/49 

Some trends in dental undergraduate education in the United States. (R. Brad- 

law) 113-118 re 
Symposium on oral diseases in tropical countries. (Continued) 

III. Some observations on cysts, adamantinomata and osteomyelitis of the jaws 

among the population in Malaya. (A. Karim) 118-120 7 

IV. Yaws (framboesia tropica). (M.M. Williamson) 120-124 
A pathologically detached enamel cap. (E. A. Scher) 124-125 


87 : 16/9/49 
Enamel caries : a chemico-physical hypothesis. Phase One—chemical. (J. L. 
Hardwick) 137-142 
Two histological abnormalities. (M.A. Rushton) 142-143 
A noite oral screen made of latex. (A. J. W. Day, P. A. Trotter & N. Norris) 
The effects of vacuum investing on the compressive strength of investments. 


(J. Ireland) 148-151 
87 : 7/10/49 


Tubular invaginations of the enamel capsule. T-hypoplasia, a new factor in the 
pathology of human enamel caries. (J. J. Hodson) 167-180 
Functional analysis for bite rehabilitation. (H. Thomson) 181-184 


87 : 21/10/49 
A method of preparing decalcified serial sections in paraffin wax of human 
enamel and dentine in situ. (E. B. Brain) 199-205 
a ig: its significance, prevention and treatment. (S. A. Leader) 
The New Zealand School Dental Service. (S. H. Brenan) 207-211 
A re | 4 the New Zealand school and adolescent dental services. (F. Owen) 
Apparatus for registering forces exerted in the extraction of the tooth. (C. 


Balogh) 216 
87 : 4/11/49 
Complex composite odontomes: origin, histology, development and pathology. 
(E. K. Tratman) 229-236 + 
A comparison of the effects of enemy occupation and post-war conditions on 
the incidence of dental caries in children in the Channel Islands in relation to 
diet and food supplies. (E.R. Bransby & E. M. Knowles) 236-243 
The forward movement of the mandible during bite closure and its relation to 
excessive alveolar resorption in edentulous cases. (A. O. Chick) 243-246 


87 : 18/11/49 
Esmarch’s operation for the relief of ankylosis and of pain in the temporomandi- 
bular joint. A modified operative technique. (P. Clarkson & H. H. Ken- 
shole) 257-264 
Oral symptoms in acute leukaemia. (W.S. Matheson) 265-268 


87 : 2/12/49 
Chairman’s address at the opening of the fifty-seventh session of the Dental 
Board of the United Kingdom. (E. W. Fish) 279-2g2 
An investigation into the dimensional changes of the oral tissues during section- 
ing in paraffin wax. (E. B. Brain) 282-291 
Further analysis of wartime caries observations : an opportunity and a responsi- 
bility. (R. F. Sognnaes) 291-294 


87 : 16/12/49 
Dental pain. (B. G. B. Lucas) 307-312 
Dental extractions in cases of haemophilia. (W.S. Matheson) 312-321 
Dental caries among 5-year-old German children attending kindergartens at 
Wuppertal in the British zone of Germany. (H. Mellanby) 321-325 


88 : 6/1/50 
A survey of antero-posterior abnormalities of the jaws in children between the 
ages of two and five and a half years of age. (H. F. Humphreys & B. C. 
Leighton) 3-15, 
The problem of children. (W. S. Ross) 15-17 


88 : 20/1/50 
Progressive asymmetry of the mandible. (W. B. Balderston) 25-28 
A high speed section cutting machine. (H. F. Atkinson) 29-31 
Three appliances to aid the arrest of dental haemorrhage. (P. Felix) 32-36 
Full dentures : a new and simple technique. (A. Macgregor) 36-37 
Public dental service in Great Britain with reference to the New Zealand scheme. 
(G. E. M, Hallett) 38-41 


British Heart Journal 


11 : October 1949 


Copies, jpteuie with bundle branch block, (W. Somerville & P. Wood) 

Aortic sinus aneurysms. (A. M. Jones & F. A. Langley) 325-341 

The Q-T interval in acute rheumatic carditis. (D. G. Abrahams) 342-349 

A Po of Rauwolfia Serpentina in essential hypertension. (R. J. Vakil) 

The phonocardiography of heart murmurs. Part I. hopemims and technique. 
(E. D. H. Cowen & D. H. Parnum) 356-359, Part II. Clinical results and 
discussions. (E. D. H. Cowen) 360-369 s 

The natural history of coronary disease : a clinical and epidemiological study. 
(J. A. Ryle & W. T. Russell) 370-389 

Congenital aortic septal defect. (J. H. Dadds & C. Hoyle) 390-397 

Thoracoscopy as an aid to diagnosis in congenital heart disease. (L. Fatti & 


J. C. Gilroy) 398-406 
12 : January 1950 


William Withering. (K. D. Wilkinson) 1-9 
in dissecting aneurysm of the aorta. (S. Oram & 
olt 

The cardiovascular system in gargoylism. (S. Lindsay) 17-32 

Pure aortic stenosis. (G. A. Kiloh) 33-44 his a 

The problem of excessive radiation during routine investigations of the heart. 
(T. H, Hills & R. W. Stanford) 45-53 

Khellin in the treatment of angina of effort. (H. A. Dewar & T. A. Grimson) 


5 
Sinus bradycardia with cardiac asystole. (R.S. B. Pearson) 61-64 
ey pe in cyanotic congenital heart disease. (M.Campbell & T. H. 
ills 


British Journal of Cancer 


3 : September 1949 


The increase in deaths attributed to cancer of the lung. (J. A. Heady & E. L. 
Kennaway) 311-320 

Familial carcinoma of the duodenum in adolescence. (H. Ungar) 321-330 

Culture of human leukaemic blood cells in vitro : some effects of X-rays. (F. W. 
Gunz) 330-344 

Mammary tumours in hybrid mice: growth and progression of spontaneous 
tumours. (L. Foulds) 345-375 

Induction of breast cancer by oestrogens and methylcholanthrene in high- and 
low-breast-cancer strain mice. (L. Dmochowski & J. W. Orr) 376-384 

The persistence of latent tumour cells induced in the mouses’s skin by a single 
application of 9 : 10-dimethyl-1 : 2-benzanthracene. (I. Berenblum & P. 
Shubik) 384-386 

The relative carcinogenic activity of six isomeric aminoazotoluenes. (H. G. 
Crabtree) 387-398 


Brit. med. Bull. 1950 | Vol ¢ 
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fibroids induced with artificial oestrogens. (S. Bruz- 

zone 

The effects of thiourea on the development of spontaneous tumours on mice. 
(EB. Vazquez- ) 401-414 

The influence of i pacain content of the diet on the response of Walker rat 
carcinoma 256 to X-radiation. (L.A. Elson & L. F. Lamerton) 414-426 

The effects of injection of purine and _—Y- compounds on grafted mice. 
(G. R. Barker, M. M. Dhar & L. D. Parsons) 427-429 

Further experiments on the in vitro metabolism of 3 : 4-benzpyrene in the mouse 
skin. (A. K. Powell & G. Calcutt) 430-432 


3 : December 1949 


A statistical report on 955 cases of cancer of the cervix uteri and 321 cases of 
cancer of the corpus uteri. (W. L. Harnett) 433-473 

The status of genetical studies in human cancer. (J. Clemmesen) 474-484 

Meningeal tumours with extracerebral metastases. (E. Christensen, W. Kiaer 
& S. Winblad) 485-493 

Ss = ous Se in mouse mammae : spontaneous andinduced. (B.D. 

linger) 494-50 

Some effects of urethane on the growth and mitosis of normal and malignant 
cells in vitro. (I. Lasnitzki) 501-509 

Composition of nucleic acids: the guanine and thymine content of nucleic 
— _— from normal tissues and animal tumours. (D. L. Woodhouse) 

Chemically induced breast tumours and the mammary tumour agent. (L. 
Dmochowski & J. W. Orr) 520-525 

Some data on the distribution of the milk factor. (L. Dmochowski) 525-533 

The development of malignancy in experimentally-induced adenomata of the 
thyroid. (W.H. Hall & F. Bielschowsky) 5 41 

Studies on experimental goitre: the transplantability of experimental thyroid 
tumours of the rat. (F. Bielschowsky, W. E. Griesbach, W. H. Hall, T. H. 
Kennedy & H. D. Purves) 541-546 

The role of thyroxine deficiency in the formation of experimental tumours of 
the thyroid. (F. Bielschowsky) 547-549 

Investigations into the veoreg manifestations of leukaemic lesions following 
injections of 9 : 10-dimethyl-1 : 2-benzanthracene into different subcutaneous 
sites in street mice. (R. Rask-Nielsen) 549-556 

= ti ga on experimental carcinogenesis. (J. W. Cook & R. Schoental) 

The ascorbic acid and glutathione content of the livers of rats with sarcomata 
induced by 1 : 2: 5: 6-dibenzanthracene. . W. Meduski) 559-562 

Effects of repeated X-radiation of the whole body on the development of tumours 
in rats due to feeding p-dimethylaminoazobenzene. (C. Hoch-Ligeti) 562-569 


British Journal of Dermatology and Syphilis 


61 : October 1949 
Te assessment of therapeutic efficiency of antifungal substances. 
S. R. M. Bushby & S. M. Stewart) 315-321 
ew versicolor with subsequent leucodermic patches. (H. G. Adamson) 
Pulmonary fibrosis in scleroderma. [(J. E. M. Wigley, V. Edmunds & R. 
ley 


Bradley) 324-327 
61 : November 1949 
Chronic eczema as a variant of dermatitis herpetiformis. (S. Gordon & L. J. A. 


Loewenthal) 359-378 
61 : December 1949 


Observations on some cholinogenic dermatoses, including a case of cholinogenic 
erythema nodosum. (L. J. A. Loewenthal) 403-409 

Polyneuritis as an a t complication of calciferol treatment and some 
observations on its local use. (G. H. V. Clarke) 409-413 

Chronic deep monilia albicans infection of the mucous membrane of the mouth. 
(H. 414-416 

A case for diagnosis : ? reticulosis cutis benigna. (H. D. Chambers) 416-421 

Fungi and fungus diseases. (G. C. Ainsworth) 421-424 


62 : January 1950 
% gyteatter structure of skin, hair, and related tissues. (W. T. Astbury) 


Some iveriion on the value of calciferol therapy in lupus vulgaris. (M. 
Ruiter & H. D. Groen) 15-19 

Tuberculosis cutis ulcerosa hyperergica. (B. J. v. d. Meer) 19-22 

Fixed eruption and urethritis due to phenolphthalein. (H. Haber) 22-25 

Atypical neurodermatitis. (A. D. Porter & H. Haber) 25-27 


British’Journal of Experimental Pathology 
30 : August 1949 


Studies on a factor in normal allantoic fluid inhibiting influenza virus haemagglu- 
tination. Precipitation-dissolution reaction in mixtures of active virus and 
inhibitor. (A. Svedmyr) 237-247 

Studies on a factor in normal allantoic fluid inhibiting influenza virus haemag- 
+o Precipitation reaction in mixtures of inactive virus and inhibitor. 

A. Svedmyr) 248-254 

Studies on a allantoic fluid influenza virus haemagglu- 
tination. ¢ effect of active virus, proteolytic es and iodate 
the inhibitor. (A. Svedmyr) 254-266 

Experimental liver cirrhosis in rats produced by prol subcutaneous admin- 

of of (B. Korpassy & K. 266-272 

¢ kaolin-a: tion m: ‘or the quantitative assa urinary gonado- 
trophins. (J oDekanski) 272-282 

The tissue response to heat-killed streptococci in the skin of normal subjects, 
endocar and erythema nodosum. ‘umphrey 282-288 

Quantitative studies in diphtheria $ the (L. B. 

es on staphylococcus mutation: an investigation of the growth require- 
ments of a G ” (gonidial) variant. (J. H. Hale) 297-301 


A sage concentrating still. (W.E. van Heyningen) 302-305 
Antibiotics from a strain of B. subtilis: bacilipin A and Band bacilysin. (G.G. F. 
Newton) 306-319 
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The fixation of diphtheria toxin to skin tissue with special reference to the action 
of circulating antitoxin. (A. A. Miles) 319-344 

The nature of antistreptolysin ‘‘ S ” in the sera of man and of other species: 
Tw meee titres in normal and diseased states. (J. H. Humphrey) 

7 a of several diluents on prothrombin activity curves. (B. Fisher) 

Nitratase otguien :_an apparent effect of penicillin which can be reversed by 
salt. (E. F. Gale) 356-364 


30 : October 1949 


The nature of ome ape pe S in the sera of man and of other species. The 
lipoprotein properties of antistreptolysin S. (J. H. Hum rey) 365-375 

E poisoning. (W. N. Aldridge, J. arnes & F. A. 

enz, 

on of anterior pituitary extract on liver metabolism. (A. H. Ennor) 

Serological protection against the “‘ fatty liver ”’—producing effect of anterior 
pituitary extracts. (A. H. Ennor & E. Singer) 395-397 , 

The isolation of antibiotics produced by Proactinomyces (Nocardia) gardneri. 
(R, Q. Marston) 398-407 

The antibacterial and pharmacological properties of the proactinomycins A, 
BandC. (R. Q. Marston & H. W. Florey) 407-418 

The genetic character of O-D change in influenza A. (F. M. Burnet, J. D. 
Stone, A. Isaacs & M. Edney) 419-425 

Ayfivin: an antibiotic from B. licheniformis: production in potato-dextrose 
medium. (A. Arriagada, M. C. Savage, E. P. Abraham, N. G. Heatley & 
A. E, Sharp) 425-427 
yfivin : production in chemically defined media and comparison with licheni- 
formin. (G. M. Hills, F. C. Belton & E. D. Blatchley) 427-443 

Ayfivin: extraction, purification, and chemical properties. (V. E. Sharp, A. 
Arriagada, G. G. F. Newton & E. P. Abraham) 444—457 e 

or observations on ayfivin. (A. Arriagada, H. W. Florey, M. A. Jennings 
& I. G. Wallmark) 458-469 

The preparation and properties of enzymes from Cl. welchii ( B) filtrates 
substances. (M. V. Stack & W. T. J. Morgan) 

The serological analysis of mixed flocculating systems by means of diffusion 
gradients. (S. D. Elek) 484-500 

Spontaneous mutation to streptomycin resistance in Escherichia coli. (G. W. 
Scott) 501-505 

Blood histamine in the anaphylactoid shock produced by anti-platelet serum in 
dogs. (H. Moussatché & W. O. Cruz) 506-507 


British Journal of Industrial Medicine 


6 : October 1949 


Weil’s disease in the north-east of Scotland. (J. Smith) 213-220 

Vital capacity measurements in Cornish tin-miners. (J. Garrad) 221-229 

Silicosis in the potteries : some observations based on seven hundred and fifty 
necropsies. (A. Meiklejohn) 230-240 

Silicosis in sandstone workers : some observations based on two hundred and 
seventy-five necropsies. (A. Meiklejohn) 241-244 

Inhalation risk and particle size in dust and mist. (C. N. Davies) 245-253 

Photoelectric measurement of coal dust stains on filter paper. (C. N. Davies & 
M. Aylward) 254-258 

7: January 1950 


Skin cancer in the engineering industry from the use of mineral oil. (C. N. D. 
Cruickshank & J. R. Squire) 1-11 ‘ a. 

The fate of siliceous dusts in the body. I. A comparison of the in vivo solu- 
—— of cement, carborundum, quartz, and moulding sand. (P. F. Holt) 

Observations on the working ability of Bantu mineworkers with reference to 
acclimatization to hot humid conditions. (J. S. Weiner) 17-26 

Effect of aluminium on the silicosis-producing action of inhaled quartz. (E. 3 
King, B. M. Wright, S. C. Ray & C. V. Harrison) 27-36 

The effects of granite on the lungs of rats. (E. J. King, S. C. Ray, C. V. Harri- 
son & G. Nagelschmidt) 37-41 ye 

Graphite pneumoconiosis. (L. Parmeggiani) 42-45 


British Journal of Nutrition 
3: 1949 


The digestion of pentosans in hay by sheep. (R. A. Marshall) 1-2 
An outbreak of nutritional (iron ——? anaemia in weaning stock rats. 
(A, L. Bacharach, W. F. J. Cuthbertson & D. M, Thornton) 3-12 
Nutrition of domestic rabbits. 3. Variations in carcass composition of rabbits 
reared for meat. (J. C. D. Hutchinson & C. J. L. Baker) 12-24 
Nutrition of Nigerian peasant farmers, with special reference to the effects of 
vitamin A and riboflavine deficiency. (B. Nicol) 25-43 | 
A photoelectric spectrophotometer suitable for the measurement of vitamin A 
y the antimony-trichloride reaction. (S, Y. Thompson) 43-50 
The conversion of B-Carotene to vitamin A in the intestine. (S. Y. Thompson, 
. Ganguly & S. K. Kon) 50-78 


3: 1949 


Imbalance of vitamin B factors. The effect of conditioned pyridoxin deficiency 
on the development of young rats. (M. B. Richards) 109-132 
Influence of the extraction rate of flour on conditioned pyridoxin deficiency in 
rats. (M. B. Richards) 132-152 
Further a eens pyridoxin deficiency in rats during lactation, 

B. Richards) 1 
mt. content of teas consumed in New Zealand. (M. F. Harrison) 162-166 
Urinary excretion of fluorine in some New Zealand subjects. (M. F. Harrison) 
166-170 
Thiourea and methylthiouracil as supplements in rations of fattening pigs. 
(R. Braude & E. Cotchin) 171-186 é d 
The nutritive value of colostrum for the calf. 1. The effect of different fractions 
of colostrum. (R. Aschaffenburg, S. Bartlett, S. K. Kon, P. Terry, S. Y. 
Thompson, D. M. Walker, C. Briggs, E. Cotchin & R. Lovell) 187-196. 
2. The effect of small quantities of the non-fatty fraction. (R. Aschaffenburg, 
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S. Bartlett, S. K. Kon, D. M. Walker, C. Briggs, E. Cotchin & R. Lovell) 

196-200. 3. Changes in the serum protein of the newborn calf following the 

ingestion of small quantities of the non-fatty fraction. (R. Aschaffenburg) 
204 


Hypocupraemia in dairy cows. (R. Allcroft & W. H. Parker) 205-217 

Haematuria in pyridoxin-deficient rats. (L. R. C. Agnew) 217-233 es 

Effect of small quantities of a yeast preparation on the recovery of appetite in 
sheep. (J. Tosic) 234-241 


British Journal of Ophthalmology 
33 : September 1949 


Some aspects of ocular melanotic growth. (A. Loewenstein) 525-543 

Blindness associated with haemorrhage. (S. Locket) 543-555 “ 

Some observations on the causation and elimination of Sattler’s veil. (H. 
Treissman) 555-567 

«ed note on a new method of fixing corneal grafts. (C. A. Pittar) 

67-573 

Further investigations on the action of detergents on the eye. (M. Ginsburg & 
J. M. Robson) 574-579 

The artificially produced retinal pulse. (N. Pines) 579-583 


33 : October 1949 


Studies on the intra-ocular fluids. Part4. The dialysation of aqueous humour 
against plasma. (S. Duke-Elder, H. Davson & D. M. Maurice) 593-601 

An investigation into the mode of heredity of congenital and juvenile cataracts. 
(J. Saebe) 601-629 

The motor impulse elicited by the retinal stimulus and the binocular optical 
reflexes. (J. E. Winkelman) 629-635 

Hyaline membranes on the posterior corneal surface. (P. D. Trevor-Roper) 
635-643 

Local application of urea for the treatment of dendritic ulcer. 
(M. Klein & S. J. H. Miller) 643-651 i 

The relative importance of direct and indirect ophthalmoscopic examination in 
the treatment of retinal detachment. (H. Arruga) 651-653 


33 : November 1949 

Von Hippel-Lindau disease, clinical and pathological. Report ofacase. (I. C, 
Michaelson & J. Hill) 657-664 

Antihistamines in ophthalmology. (L. Németh) 665-669 

Some war time statistics. (G. C. Dansey-Browning) 670-677 

The effect of hyaluronidase injection on the vitreous humour of the rabbit. 
(A. Pirie) 678-684 

Bilateral congenital anophthalmos. (F. Papolczy) 685-688 

A therapeutic step in chronic glaucoma. (G. de L. Fenwick) 688-693 

Early post-operative detachment of the choroid. (F. Csillag) 694-700 

Fey panes of the optic nerve (glioblastoma multiforme). (J. Saebo) 

01-708 

An incomplete form of mandibulo-facial dysostosis (Franceschetti’s syndrome). 
(G. P. Halberg & J. M. Paunessa) 709-713 

Ocular allergy in handlers of streptomycin. (J. Charamis) 714-715 

Contact shell applicator for use as a corneal bath. (M. Klein) 716-717 


33 : December 1949 


Investigations into hyaluronic acid and hyaluronidase in the subretinal fluid in 
retinal detachment, partly due to ruptures and partly secondary to malignant 
choroidal melanoma. Preliminary report suggesting a new hypothesis con- 
cerning the pathogenesis of retinal detachment. (E. Godtfredsen) 721-732 

Choroidal sarcoma with metastasis in the opposite orbit. (S. Philps) 732-739 

Histo-pathological studies of the blood-vessels of the eye. (R. Sysi) 739-754 

Convergence. An investigation into the normal standards of age groups. (A. 
Mellick) 755-763 : 

Adeno-carcinoma (mixed tumour) of the lacrimal gland. (N. Fleming) 763-769 

‘Thyroidectomy and thyrotropic exophthalmos (exophthalmic ophthalmoplegia). 
A review of 1001 thyroidectomies. (H. Ryan) 769-773 

‘The glass rod test in glaucomatous eyes. (T.L. Thomassen) 773-778 

eee of cataract in a case of sympathetic ophthalmia. (F. W. G. Smith) 

9-78) 
Simple camera support for the operating theatre. (G. P. Halberg) 780-781 


34 : January 1950 


Electroretinography of experimental animals. (J. W. Waters) 1-15 

‘Treatment of infected corneal ulcer by subconjunctival injection of penicillin in 
doses of 1,000,000 units. (A. Sorsby & R. A. Burn) 16-29 

Aureomycin in ophthalmology. (A preliminary report.) (S. Duke-Elder, 
D. Ainslie & A. J. Boase) 30-37 

Injection of the retinal vascular system in the enucleated eye in diabetic retino- 
pathy. (N. Ashton) 38-41 ee 

Convergence deficiency: an investigation into the results of treatment. (A. 
Mellick) 41-46 

A contribution to the theory of the vascular origin of glaucoma. (E. Dienstbier, 
J. Balik & H. Kafka) 47-58 


British Journal of Pharmacology and Chemotherapy 


4 : September 1949 


‘The mechanism of action of anticholinesterase drugs. (A. S. V. Burgen) 219-228 
The pharmacology of the methyl and benzyl esters of y-crotonic betaine (y-car- 
yaaa chloride). (A. S. V. Burgen & F. Hobbiger) 


™ ne of noradrenaline by minced suprarenal tissue. (E. Biilbring) 


Formation of adrenaline from noradrenaline in the perfused suprarenal gland. 
(E. Bilbring & J. H. Burn) 245-247 
Studies in the chemotherapy of tuberculosis : pe V. _Thiosemicarbazones and 


related compounds. (E. Hoggarth, A. R. Martin, N. E. Storey & E. H. P. 
Young) 248-253 


The estimation of some thiosemicarbazones and their blood concentrations in 
experimental animals. (A. Spinks) 254-259 

The effect of dithiols on survival time in rats and mice poisoned with organic 
arsenicals. (J. A. C. Weatherall & M. Weatherall) 260-273 


1620 GUIDE TO THE JOURNALS 


Dimercaprol and the biliary excretion of lead in rabbits. (M. Ginsburg & M. 
Weatherall) 274-276 
Ax and competitive drug antagonism. (H. O. Schild) 277-280 
Sense pharmacological properties common to antihistamine compounds. (N. K. 
Dutta) 281-289 
The presence of acetylcholine in Trypanosoma rhodesiense and its absence from 
Plasmodium gallinaceum. (E. Biilbring, E, M. Lourie & U. Pardoe) 290-294 
The fate of tubocurarine in the body. (M. Mahfouz) 295-303 
The pressor and depressor effects of certain sympathomimetic amines. (L. 
Wislicki) 304-307 
Effect of reduction of potassium on the action of acetylcholine on rabbit auricles. 
(J. D. P. Graham) 308-310 
Isopropylnoradrenaline inhalation and mucous membranes. (H. Herxheimer & 
R. H. D. Short) 311-312 
The amount of nicotine absorbed in smoking. (H. W. Ling & C. B. W. Parry) 


313-314 
4 : December 1949 


Effects of some isothiourea and eye salts on various preparations of smooth 
and striped muscle. (F. N. Fastier) 315-322 

Some relationships between anti-nicotine activity and specific antagonism. (J. 
Tripod) 323-328 

The tolerance of the dog to intrathecal injections of crystalline penicillin. 
(T. H. B. Bedford) 329-332 

Studies with a radioactive spinal anaesthetic. (F. Howarth) 333-347 

The effect of dimercaprol on lead poisoning in mice. (A. B. Anderson) 348-350 

The effects of dimercaprol and parathyroid extract on the subacute distribution 
g ae ey in rabbits. (K. R. Adam, M. Ginsburg & M. Weatherall) 

The antagonism of curarizing activity by phenolic substances. (G. A. Mogey & 
P. A. Young) 359-365 

Personal error in penicillin assay. (P. A. Young) 366-372 

The action of noradrenaline. (J. H. Burn & D. E. Hutcheon) 373-380 

The pharmacological actions of polymethylene bistrimethylammonium salts. 
(W. D. M. Paton & E. J. Zaimis) 381-400 

The assay of substances from the adrenal medulla. (J. H. Gaddum & F. Lem- 
beck) 401-408 


British Journal of Physical Medicine 
12 : September-October 1949 


An industrial accident and rehabilitation service: engineering methods in 
occupational therapy. (A. R. Thompson) 114-121 

bee of the legs: treatment by the Bisgaard method. (P. Bauwens) 

Osteoarthritis of the knee: notes on the principles of Bisgaard in treatment. 
(F. Bach) 124-126 

Ankylosing spondylitis: measurement of hip and spine movements. (W. F. 
Dunham) 126-129 

Hydrotherapy. Part IV. (M. B. Ray) 129-131 


12 : November—December 1949 
Rehabilitation of miners. (S. B. Davis) 139-143 
The influence of “‘ red light ” and of “‘ ionization ” upon the penetration of the 
skin by penicillin. (M. Cutner) 144-147 
Hydrotherapy. Part V. (M. B. Ray) 148-150 
Cardiac rupture during rehabilitation. (T.H. Howell & A. P. Piggott) 151-152 


13 : January 1950 
The effects of micro-waves: a preliminary investigation. (A. C. Boyle, H. F. 
Cook & T. J. Buchanan) 2-9 
Systemic thermotherapy with special reference to hot-air baths. (V. R. Ott) 


Hydrotherapy. Part VI. (M. B. Ray) 16-18 


Rheumatoid arthritis: physiotherapy and psychotherapy in spa treatment. 
(G. Armour) 19-21 


British Journal of Plastic’Surgery 


2 : October 1949 


‘The treatment of major injuries of the hand. (E. M. Evans) 150-174 
The anatomy and function of the extensor complex. (F. Braithwaite, G. D. 
Channell, F. T. Moore & J. Whillis) 175-187 


A Supe explanation of the non-healing traumatic ulcer. (M. Douglas) 


The columella. (H. Gillies) 192-201 
The rapid transfer of abdominal tubed pedicles. (W. Hynes) 202-211 
A bilateral one-piece breast prosthesis. (A. M. Brown) 212-218 


British Journal of Radiology 
22 : September 1949 


Carcinoma of the vulva: Symposium. 
I. The treatment of cancer of the vulva. (E. G. E. Berven) 498-507 
II. Radium implantation treatment of carcinoma vulva. (M.C. Tod) 508-512 
III. Cancer of the vulva treated by radiation. An analysis of 127 cases. 
(F. Ellis) 513-520 
The influence of energy absorption and electron range on dosage in irradiated 
bone. (F. W. Spiers) 521-533 
The radiological diagnosis of lipoma of the corpus callosum. (D. Sutton) 534-539 
De-ossification in a lumbar transverse process. (R.A. Roberts) 540-543 
Jejuno-gastric intussusception. (D. M, Coates) 544-546 
Haemosiderosis and dust reticulation of coal-miners. (A. Meiklejohn) 547-548 


22 : October 1949 

The radiological localisation of the placental site. Part I. Normal implantation. 
(F. Reid) 557-566 

The differentiation of mediastinal tumour and aneurysm : value of angiocardio- 
graphy. (I. Steinberg & C. T. Dotter) 567-572 

Pneumoconiosis in graphite workers. (L. Dunner & D. J. T. Bagnall) 573-579 

Osteogenic sarcoma as a complication of osteitis deformans. Some personal 
experiences and reflections. (H.R. Sear) 580-587 


Brit, med. Bull. 1950} Vo}, 6 
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The organisation of hospital physics departments : Symposium. 
I. (L. F. Lamerton) 588-591 
II. Physics in a large pe pee centre. (H. Miller) 591-596 
III. The broader view of hospital physics. (S. B. Osborn) 596-598 

An experimental study of back-scatter with X-ray beams of small area. (D. V. 
Mabbs) 600-604 

Two devices for improving accuracy in X-ray beam direction. (I. G. Brown & 
J. L. Howarth) 605-608 


22 : November 1949 


The National Radium Commission in retrospect. Silvanus Thompson lecture 
1949. (F. G. Spear) 617-626 

Fluoroscopic preselection of the tomographic plane in chest lesions, with a note 
on the use of a — (E. Calder) 627-633 

Choledocho-enteric fistulae (internal biliary fistulae). (F. Greenwood & E. 
Samuel) 634-637 

The radiological features of chronic pulmonary schistosomiasis. (H. Erfan & 
A. A. Deeb) 638-642 

The radiological localisation of the placental site. Part II. The radiological 
diagnosis of placenta praevia. (F. Reid) 643-665 

A special X-ray table for angiocardiography and cerebral angiography. (J.D. F. 
Williams) 666-668 

Stabilisation of X-ray therapy apparatus by ionization current. (C. G. Clayton 

F. T. Farmer) 669-671 


22 : December 1949 


The experimental determination by ionization methods of the rate of emission 
of beta- and gamma-ray energy by radioactive substances: the isotopes 
Na**, P**, Co®® and (L. H. Gray) 677-697 

External measurement of radio-iodine in the thyroid gland. (T. H. Oddie & 
R. K. Scott) 698-705 
inical radiation dosage. II. Inter-relation of time, area and therapeutic ratio. 
(L. Cohen) 706-713 

Breast carcinoma treated with stilboestrol and deep X ray: report of a case. 
(G. G. Binnie) 714-716 

Pneumoconiosis and tuberculosis in dockers dealing with grain and seeds. 
(L. Dunner) 717-722 ‘ 

=, se of the liver: report of a case. (R. Astley & N. Harrison) 

Xanthomatosis associated with vertebra plana. (P. M. Davies) 725-728 

Photographic naming of X-ray films. (M. Wood) 729-731 


23 : January 1950 
Microradiography of bone. (H. A. Sissons) 2-7 
Techniques of post-mortem angiography of the stomach. (A. L. Woolf) 8-14 
Anomalous ossification of ribs as a cause of pseudarthrosis. (J. — 15-17 
The reciprocal vicinity effect of irradiated tissues on a “‘ diffusible substance ” in 
irradiated tissues. (B. Jolles) 18-24 
Clinical radiation dosage. III. A biological factor in radon and isotope dosage. 
(L. Cohen) 25-27 
Medical aspects of protection from ionizing radiations. (F. Ellis) 28-34 
The radiation hazards of radiotherapeutics staff. (J. R. Nuttall) 35-40 
a a aspects of protection from ionizing radiations. (A. Gliicksmann) 
Absolute measurements of the activity of beta emitters. (J. L. Putman) 46-63 


British Journal of Social Medicine 


3: July 1949 


Visual tests of fatigue in operational flying. (D. D. Reid) 101-109 

The care of the chronic sick. I. Medical and nursing requirements. (C. R. 
Lowe & T. McKeown) 110-126 

A study of the efficiency of groups of ex-miners disabled by pneumoconiosis 
employed in light industries in South Wales. (J. A. P. Treasure) 127-138 

Variations in energy expenditure during walking. (C. Delbue, R. Passmore, 
J. Thomson & J. A. Watt) 139-142 


British Journal of Surgery 


37 : October 1949 


The War Collection. (G. Gordon-Taylor) 129-146 

The diagnosis and treatment of vascular diseases : with special consideration of 
clinical plethysmography and the surgical physiology of the autonomic nervous 
system. (R. H. Goetz) 146-156 

The blood-supply to the sigmoid colon and rectum: with reference to the tech- 
— ? rectal resection with restoration of continuity. (J. C. Goligher) 

Primary carcinoma of penile urethra. (N. F. Kirkman) 162-165 

Postgastrectomy syndromes. (A. Muir) 165-178 

Modern trends in hare-lip and cleft palate surgery: with a review of 500 cases. 
(M. C, Oldfield) 178-194 

Concerning the unfavourable late results of certain operations performed in the 
treatment of cardiospasm. (N. R. Barrett & R. H. Franklin) 194-202 

Reconstruction of the trachea and cervical oesophagus: preliminary report. 
(C. G. Rob & G. H. Bateman) 202-205 

The surgical treatment of non-resectable duodenal ulcer: the antral exclusion 
pw (Bancroft-Plenk modification). (M. Makkas & G. Marangos) 


The problem of the localized surface intracranial haemorrhage causing compres- 
sion of the brain. (N. Whalley) 212-219 

Duplications of the foregut. Superior accessory lung (2 cases); epiphrenic 
oesophageal diverticulum ; intrapericardial teratoid tumour ; and oesophageal 
cyst. (H. S. Baar & A. L. d’Abreu) 220-230 

Rhabdomyosarcoma of skeletal muscle. (P. Childs) 230-234 

Leiomyoma of terminal ileum. (J. Borrie) 235-237 

Primary carcinoma of the ureter. (A. L. Carrodus & V. S. Howarth) 238-239 

Adenomatoid leiomyoma of the epididymis. (W. W. Wilson) 240-241 

A ~~ Seatbelts aneurysm of the right superficial temporal artery. (F. Smith) 

Haemoperitoneum following rupture of a granulosa-cell tumour of the ovary. 
(J. N. Ward-McQuaid) 242-244 
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A case of pei atresia of the pyloric antrum due to a mucosal diaphragm of 
doubtful origin. (C. P. Sames) 244-246 

Traumatic fat necrosis in greater omentum: with clinical and radiographical 
features simulating carcinoma of the sigmoid colon. (S. L. Spencer) 246-247 

Acute intestinal obstruction due to lymphosarcoma of the ileum in a child aged 
5 years. (C. M. Ottley) 247-248 


37 : January 1950 


The renal fascia. (G. A. G. Mitchell) 257-266 f 

Engelmann’s disease. Osteopathia hyperostotica (sclerotisans) multiplex infant- 
ilis ; progressive diaphysial dysplasia. (A.C. Bingold) 266-274 

Adenocarcinoma of thyroid gland. A’‘case report; and discussion of the signifi- 
cance of the Hiirthle cell. (P. Childs) 274-278 

Giant aes gastritis. A survey of the literature and the record of a case 
treated surgically. (W.R. Forrester-Wood) 278-282 

Wilms’ tumour. (R. A. R. Taylor) 283-287 : 

eg 2 myeloma with generalized metabolic disturbance. (J. R. Nassim & 
T. Crawford) 287-291 

Evaluation of surgical procedures for gastric and duodenal ulcers. (G. G. 
Miller) 291-294 

Lymphangioma of mesentery. (I. Macnab & T. Menzies) 294-298 

Congenital absence of the sacrum and coccyx. Report of a case and review of 
the literature. (B, Freedman) 299-303 

Epidermoid cysts in the region of the rectum and anus. A report of four cases. 
(G. M. Bonser, F. P. Raper & H. S. Shucksmith) 303-306 

Haemostasis with absorbable alginates in neurosurgical practice. (L.C. Oliver 
& G. Blaine) 307-310 

Carcinoma of the adrenal cortex. Report of a case without endocrine changes. 
(E. Griffiths) 311-314 

A case of acute insufficiency of small intestine : with a discussion and review of 
the literature. (F. B. Cockett) 314-317 7 

The treatment of suppurative arthritis of the interphalangeal and metacarpo- 
phalangeal joints. (A. G. Riddell) 317-320 

Inferior mesenteric vascular occlusion. (J. Y. W. Russell) 321-323 | . 

A case of so-called lateral aberrant thyroid: the importance of hemithyroidec- 
tomy. (R. S. Murley) 324-326 

Solitary kidney. A report of three cases. (V.S. Howarth) 327-328 

Retroperitoneal cystic adenoma. (V. S. Howarth) 329-330 

Case report on pedicled nerve graft. (F. G. St. C. Strange) 331-333 

The anatomy of the blood-vessels in the region of the pancreas. (C. W. A. 
Falconer & E. Griffiths) 334-344 t 

Nasopharyngeal tumours. The place of leucotomy in the terminal stages of the 
disease. (E. C. Mekie & G. Ransome) 344-346 

Lymphangioma of the kidney. (D. Wynn-Williams & A. D. Morgan) 346-349 

A case of colon and ileum duplex. (J. Aitken) 349-351 ; 

The effect of tetra-ethyl ammonium bromide on the rye and ureter. A 
contribution to the study of hydronephrosis. (A. G. Marshall) 352-356 

Duplications of the alimentary tract. (G. H. Wooler) 356-358 

A case of osteochrondritis dissecans of the ankle. (T.R. Simpson) 359-360 

A case of tuberculosis of the colon with carcinoma of the rectum. (P. Hickin- 
botham) 360-361 

A case of traumatic avulsion of a main-stem bronchus from its lung, treated by 
immediate pneumonectomy. (E.R. G. Kirkpatrick) 362-363 

Meckel’s diverticulum with a peritoneal caul. A unique cause of intestinal 
obstruction. (J. F. Curr) 363-364 

Solitary caecal diverticulitis. (N. F. Kirkman) 365-367 | 

Perisemilunar dislocation of the carpus. A case of perisemilunar-transtriquetral 
dislocation. (J. N. Wilson) 367-368 

A case of “‘ idiopathic ” gangrene of the scrotum. (D. H. Randall) 368-369 

A recurrent benign giant-cell synovioma of tendon-sheath of 34 years’ duration. 
(M, J. Stewart & C. J. E. Wright) 370 \ ’ 

A case of direct inguinal hernia illustrating improvement in tone of the oblique 
musculature of the abdominal wall as a result of surgical repair of the hernia. 
Preliminary report. (D. H. Patey) 371-372 


British Journal of Tuberculosis and Diseases of the Chest 


43 : July 1949 


Cavities of the lower lobe in pulmonary tuberculosis : pathology and treatment, 
with special reference to pneumoperitoneum. (B. Rozenblat) 47-74 
Solitary cystic disease of the lung. (J. Almeyda) 74-84 


43 : October 1949 


A therapeutic rationale in tuberculous broncho-stenosis. (A. Hurst, H. Laff & 
G. Oguro) 93-99 

Some considerations in the post-operative course of patients submitted to thora- 
coplasty. (S. J. MacHale) 99-112 a 

The familial aspects of sarcoidosis. (E. R. Bickerstaff) 112-116 


British Journal of Urology 


21 : September 1949 


Master surgeons in urology. John William Thomson-Walker (1870-1937). 
(J. Everidge) 190-193 nt 

The bactericidal properties of some disinfectants in common use. (W. Hayes) 
198-208 

Retrocaval ureter: a case diagnosed pre-operatively and treated successfully by 
a plastic operation. (J. C. Anderson & W. Hynes) 209-214 

The treatment of vesical neck obstruction by endoscopic resection. (N. E. 
Berry & E. P. White) 215-222, : 

Gelfoam in prostatectomy : an aid to haemostasis. (C. A. Wells & R. Marcus) 
223-228 

Cystic disease of the right kidney in an infant. (J. H. Carver) 229-231 

Primary carcinoma of the male urethra. (H.K. Vernon & R. D. Williams) 232-236 

ey types of cong enital renal abnormality : two cases. (W.J. Hanbury) 
237-2 

Conveaee on familial polycystic disease of the kidney. (J. D. Ferguson) 
241- 

Management of anuria. (A. Miller) 243-245 
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21 : December 1949 


rw of epithelial tumours of the bladder. (C. E. Dukes & F. Masina) 

The antibiotics in urology. om E. Florey) 296-301 

The antibiotics in urology. (C. A. Wells) 302-319 

The antibiotics in urology. (R. Marcus) 320-328 

Testicular tumours: late results of radical surgery. (A. ¥. Aone 329-333 

Function in the kidney. (A. I. A. Maitland) 334- 

Some oe observations on bladder neck obstruction. (H. D. Winsbary-White) 

The iapestigeion of subfertility in the male. (W. S. Tulloch) 350-356 

Pre communication on the intracavitary irradiation of the bladder mucosa 
by radioactive isotope solution. (D. M. Wallace, R. J. Walton & W. K. Sin- 


clair) 357-364 
British Journal of Venereal Diseases 
25 : September 1949 


Venereal disease in peace and war, with some reminiscences of the last forty 
years. (T. E. Osmond) 101-114 

Is bejel syphilis? (F. Akrawi) 115-123 

rpeions implications of venereal disease: an American survey. (M.Pahmer) 


Some aspects of congenital syphilis. (D. Nabarro) 133-146 

The Ford Robertson and Colquhoun modification of the Meinicke clarification 
reaction compared with the Harrison-Wyler Wassermann and the standard 
Kahn reactions: together with a new method of notation. (W. H. Mc- 
Menemey & W. H. Whitehead) 147-154 

Keratoderma blenorrhagica oy, Reiter’s disease. Report of a me success- 
fully treated with massive doses of penicillin. (W. Davies) 155-15 

Complement fixation technique. Estimation of complement doses. (I. N. O. 
Price) 157-158 

False positive serological reactions for syphilis in leprosy. (B. Singh) 159-160 


25 : December 1949 


Recent advances in the study of venereal diseases. (J. E. Moore) 169-178 

Venereal disease as a cause of infertility and sterility : assessment and treatment. 
(R. H. Boyd) 179-184 

Reiter’s disease. (A. H. Harkness) 185-201 

A mechanical pipette. (B. Singh) 202-204 

A rack for use in precipitation tests. (I. N. O. Price) 205 


British Medical Journal 
2: 3/9/49 

Reform in medical education. (W.M. Arnott) 497-502 
The teaching of physiology. (G. W. Pickering) 502-505 
The teaching of chemistry. (E.C. Dodds) 505-508 
ber ae oe of biology as a preparation for medicine. (F. A. E. Crew) 
The teaching of anatomy to the medical student. (T. P. MacMurray) 510-512 
On teaching physics to medical students. (D. W. Smithers) 512-515 
The training of the teacher. (W. R. Niblett) 526-527 


2 : 10/9/49 

Centenary of Paviov’s birth. (E. D. Adrian) 553-555 

Myxoedematous madness. (R. Asher) 555-562 

Optimal methods in the treatment of ophthalmia neonatorum. (A. Sorsby & 
I. Kane) 562-565 

Bacesiopter types in penicillin-resistant staphylococcal infection. (M. Barber 

Whitehead) 565-569 

tahuhen with penicillin-resistant staphylococci in hospital and general practice. 
(G. B. Forbes) 569-571 

ene ous serum jaundice. (D. Lehane, C. M. S. Kwantes, M. G. Upward 

Thomson) 572-574 
Isgeimimuniza tion by blood-group factors A and Bin man. (P. O. Hubinont) 
Domem: and treatment of cutaneous anthrax. (J. A. Holgate & R. A. Holman) 


Acute pericarditis simulating cardiac infarction. (W. A. Bourne) 579-580 


: 17/9/49 
The results of thymectomy in oan gravis. (G. Keynes) 611-616 
Incidence of cross-infections in children’s wards. (A. G G. Wa tkins & E. Lewis- 
Faning) 616-619 
Effect of tetraethylammonium bromide on gastric secretion and motility. (I. R. 
MacDonald & A. N. Smith) 620-622 
Nitrogen mustard therapy, with special reference to Hodgkin’s disease. (J.D.N. 
Nabarro) 622-625 
Teeeo? of ringworm of the scalp. (H. Haber, R. T. Brain & J. W. Hadgraft) 
Aspirin poisoning. (I. Leveson) 628-630 
Haematemesis as a surgical problem. (G. Bohn) 630-633 
Iontophoresis in the treatment of peripheral vascular disease. (H.S. Pemberton 
& D. C. Watson) 633-634 
2 : 24/9/49 


The use of experience. (H. Ogilvie) 663-667 

Serological classification of viridans streptococci from subacute bacterial endo- 
a. teeth, and throats. (F.R. Selbie, R. D. Simon & R. H. M. Robinson) 

Treatment of W. Hames with combined with neoarsphenamine and 
bismuth. (J. es & D. H. Miller) 672-676 

Sex hormone in Africans. N. P. Davies) 676-679 

Direct vein es pe of popliteal artery: report of acase. (P. Martin) 680 

The agglutinin ona associated with pregnancy : report on two cases. (C.C. 
Bowley & I. Dunsford) 681-682 

The rhesus factor Du : a note on its practical importance. (F. Stratton & P. H. 
Renton) 682-684 

Notes = an experimental study of intellectual deterioration. (S. Crown) 


‘Teepeuions meningitis with paraplegia as the dominant feature. (E. Knowles) 
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Case of oesophageal carcinoma. (I. MacDougall) 686-687 
Localized fat atrophy after a sting. (M. A. R. Gunn) 687 


: 1/10/49 

Fat absorption and some of its rie (H. S. Raper) 719-724 

Modern trends in radiology. F. Brailsford) 724-728 

Value of sphincter-preserving operations in cancer of rectum, with special refer- 
ence to reconstructive abdomino-perineal excision. A O. Aylett) 728-731 

A <— mechanism of vitamin deprivation, with special reference to the sprue 

drome. (A. C. Frazer) 731-733 

Tu erculosis of the breast. (R. W. Raven) 734-736 

Solitary cerebral metastases from bronchial carcinomata: their incidence and a 
case of successful removal. (G. Flavell) 736-737 

with Tricho-strongylus in South Persia. (I. S. Stewart) 
737-738 

A case of pulmonary strongyloidiasis. (F. L. Corrigan) 738-739 

A tidal-air whistle. (F.C. Eve) 739-740 

A case of twins. (A. P. M. Dring) 740 

Congenit oat pate stenosis in three successive male babies of the same parents, 
Gg. L. A on) 740-741 

Congenital pyloric stenosis in binovular twins. (E. S. R. Hughes, H. A. D. 
Smal] & J. W. F. Macky) 741 


2 : 8/10/49 

Fat metabolism and the sprue syndrome. (A. C. Frazer) 769-773 

The treatment of malignant tertian malaria. (G. Covell) 773-777 

Continuous caudal analgesia in obstetrics, surgery, and therapeutics. (R. A. 
Hingson) 777-781 

Some observations on pulmonary tuberculosis in the Nigerian African. (B. S. 
Jones) 781-784 

a. (G. F. Taylor & P. N. Chhuttani) 784-787 

phadenopathy in brucellosis. (H. Conway) 787-788 

re trials of succinates and of heparin in rheumatic fever. (A. J. Glazebrook 
& F. Wrigley) 789-791 

Subacute pas by thallium treated with BAL. (E. S. Mazzei & F. Schapos- 
nik) 791-792 

Fatal bronchospasmodic miliary tuberculosis oflungs. (T.A. 
Brand & J. Burkinshaw) 7' ‘ 

A cholera centenary. (M. ee 797 


: 15/10/49 

Malaria, with special reference B. cornia experimental, clinical, and chemothera- 
peutic investigations. (N. H. Fairley) 98°¥ 

Clinical value of pregnanediol assays. (G.I. M. Swyer) 830-835 

Vesico-bullous diseases affecting the eye. (A. Carleton) 835-837 

Retinal arterial occlusion in migraine. (G. S. Graveson) 838-840 

Studies in primary pleurisy with effusion. (B. C. Thompson) 841-843 

Aetiology of erythema nodosum in children. (S.A. Doxiades) 844-845 

Post-operative thrombosis: investigation of a proposed test for its prediction. 
(G. W. V. Greig) 845-847 

Incidence of signs usually connected with thyrotoxicosis, with special reference 
to the lid lag. (W. P. U. Jackson) 847-848 

Actinomycotic empyema. (H. W. Bowyer) 848-849 

Unusual case of nutritional anaemia. (M. McLean) 849-850 

An extrarenal hypernephroma. (F. Forty) 850 

—- course for general practitioners. The acute throat. (T. Anderson) 


860-86 
2 : 22/10/49 


Artificial kidney. (G. Murray, E. Delorme & N. Themes) 887-891 

Malaria, with special reference to certain experimental, clinical and chemothera- 
peutic investigations. (N. H. Fairley) 891-897 

The natural history of asthma, a review of 300 cases. (E. O. Williams & G. E. O. 
Williams) 897-900 

Antihistamines in bronchial asthma. (H. Herxheimer) 901-905 

A case ¢ \ ee (A. B. Nutt, T. Wright, J. H. Bowie & C. P. Beattie) 
905-9 

cise henicol in typhoid fever : a preliminary report of clinical trial in 6 cases. 
g. Cc. phen D. D. Banker & C. J. Modi) 908-909 

Pneumococcal meningitis of refractory type treated by replacement of C.S.F. 
with penicillin. (A. A. Reid) 910-911 

Rubens course for general practitioners. The acute ear. (W. M. Mollison) 


23-925 
Heparin administration by polythene tubing. (W. A. L. MacFadyen) 925-926 


2 : 29/10/49 


Individuality in medicine. Harveian Oration delivered before the Royal College 
of Physicians on October 18, 1949. (G. Marshall) 941-944 

I. P. Pavlov. (J. Konorski) 944-950 

Penicillin in subacute bacterial endocarditis. (R. V. Christie) 950-951 

—, _ and psychological trauma. (H. J. Shorvon & J. S. Richardson) 

Upper-limb pain due to lesions of the thoracic outlet. The scalenus syndrome, 
cervical rib, and costoclavicular compression. (L. Rogers) 956-958 

The comparative merits of sodium and procaine — given infrequently. 
Griffiths, P. F. Jones, R. A. Shooter & J. A. 958-961 

Neo-epinine ” in the dyspnoea of coal-miners. (C. ae og 961-962 

Resal haemorrhage associated with infectious mononucleosis. (P. Eckstein & 
A. L. P. Peeney) 962-963 

en aneurysm of the aorta simulating embolism at the aortic bifurcation. 
(H. S. Shucksmith & I. Macpherson) 963-964 

Refresher course for general practitioners. Failed forceps. (F. J. Browne) 


975-976 
2: 5/11/49 


Liver damage produced by feeding alcohol or sugar and its prevention by choline. 
(C. H. Best, W. S. Hartroft, C. C. Lucas & J. H. Ridout) 1001-1006 

The pre-erythrocytic stage of Plasmodium fal lciparum : a poplameney note. 
Var - N. H. Fairley, G. Covell, P. G. Shute & P. C, C. Garnham) 

Rehabilitation and resettlement of the tuberculous. (F. Heaf) 1008-1011 

Prostatic obstruction. (H. H. Stewart) 1011-1016 

a at a note on eight cases. (D. P. Degenhardt & D. Sheehan) 
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Fatal poisoning of an infant by anti-anaemic pills containing iron, manganese, 
and copper. (J. H. Prain) 1019-1020 
Synovial osteochondromatosis : two uncommon examples. (J. F. Curr) 1020- 


022 
A defects in young children. (P. A. Tyser & T. W. Letchworth) 
Acute adrenal insufficiency after adrenalectomy for pre-pubertal virilism. (B. V. 
Jones) 1023-1024 
ar course for general practitioners. The use and abuse of vitamins. 
(L. S. P. Davidson) 1036-1038 
A medical view of the Soviet Union. (M, T. Gillies) 1038-1039 


2: 12/11/49 

Teheniomt in Europe during and after the second world war. (M. Daniels) 

Risk of neurological complications in pernicious anaemia treated with folic acid. 
(M, C, G., Israéls & J. F. Wilkinson) 1072-1075 

Aureomycin : a new treatment for syphilis? (R. R. Willcox) 1076-1077 

Common difficulties in infant feeding. (R. S. Illingworth) 1077-1081 

Antihistamines in the treatment of nausea and vomiting of pregnancy. Report 
on a clinical investigation. (T. Dougray) 1081-1083 

oo < pew in Glasgow and district. (J. M. Scott & A. D. T. Govan) 
108 

Acute mastoiditis in children treated with penicillin and sulphadiazine. (A. J. 
Moffett & G. A. Dalton) 1087-1089 

So investigation of 264 cases of hypertension. (P. Bechgaard) 

Sensitization to denture material as a cause of angular stomatitis. (H. R. 
Vickers) 1091-1092 

—- Teed for trichlorethylene. (H. G. Epstein & R. R. Macintosh) 

Refresher course for general practitioners. Management of the premature baby. 
(A. Moncrieff) 1104-1105 


2: 19/11/49 
Further studies concerning the participation of the adrenal cortex in the patho- 
genesis of arthritis. (H. Selye) 1129-1135 
Tangs 1140 in Europe during and after the second world war. (M. Daniels) 
Variations in bacteriology of throat and rectum of infants in two maternity units. 
(A. M. McFarlan, P. B. Crone & G. H. Tee) 1140-1144 
— of infections in infants in two maternity units. (J. D. Roscoe) 1144- 


The relation of Staphylococcus pyogenes to infantile diarrhoea and vomiting. 
(G. Martyn) 1146-1148 

Mortality and survival rates in males with silicosis or silico-tuberculosis. (H.M. 
Turner & W. J. Martin) 1148-1150 

Paraffin pneumonia. (M. Gelfand) 1151-1152 

Successful treatment of two cases of gangrenous intussusception in childhood. 
(D. J. Conway & R. L. G. Dawson) 1153-1154 

Refresher course for general practitioners. Fracture of the clavicle. (T. P. 
McMurray) 1165-1167 

Surgical travels in Colombia. (R. W. Raven) 1167-1169 


2 : 26/11/49 


Chemotherapy in the treatment of malignant disease. (E.C. Dodds) 1191-1193 

Chemotherapy in the treatment of malignant disease. (S. Cade) 1193-1196 

Pruritus vulvae. (T. N. A. Jeffcoate) 1196-1200 

pain and its influence on vital capacity. (H. E. Pooler) 

Low-salt diet in treatment of ATE Nieloen and hypertensive heart disease. 
(H. O. Bang, P. Bechgaard & A Nielsen) 1203-1206 

Symptomatic treatment of myotonia atrophica. (L. Bowell) 1206 

An unusual case of Simmonds’s disease. (D. as 1207-1208 

Amocebiasis in infancy. (P. C. C. Silva) 1208-1210 

Acute phlegmonous caecitis. (S. G. Nardell) 1210-1211 

— of the Royal Faculty of Physicians and Surgeons of Glasgow. (S. 

tead) 1223-1224 

Refresher course for general practitioners. Management of acute pneumonias in 

adults. (J. G. Scadding) 1225-1228 


2: 3/12/49 


Electron microscopy of bacteria and viruses. (A. S. McFarlane) 1247-1250 
ical tests of a new coumarin substance. A report to the Medical Research 

Council. (C. C. Burt, H. P. Wright & M. Kubik) 1250-1254 

Isolation of salmonellae from dogs, cats, and pigeons. (J. C. Cruickshank & 
H. W. Smith) 1254-1258 

Hospital outbreak of enteritis due to duck eggs. (L. P. Garrod & M. B. Mc- 
Ilroy) 1259-1261 

The Martius bulbo-cavernosus interposition operation. (W. Shaw) 1261-1264 

Thrombosis of the internal carotid artery. - G. I. James) 1264-1267 

Ogilvie’s syndrome of false colonic obstruction. Is it a new clinical entity ? 
(J. A. Macfarlane & S. K. Kay) 1267-1269 

Kartagener’s syndrome. (C. T. Andrews) 1269-1270 

Death from dermatitis and stomatitis during streptomycin therapy. (R. A. 
Pallister) 1271-1272 

Unusual manifestations of malaria. (A. K. Nandi) 1272-1273 

Refresher course for general practitioners. Chilblains. (J. T. Ingram) 1284- 


286 
An approach to electron microscopy. (A. W. Haslett) 1286-1289 


: 10/12/49 

Can a scientific society be ? 1307-1311 

Visceral actinomycosis. (V. Z. Cope) 1311-131 

Vagotomy for Sip" ulcer: indications and —- (I. M. Orr & H. D. John- 
son) 1316-131 

The use of seoesinn p penicillin with aluminium monostearate in adults. (E. J. 
Wayne, J. Colquhoun & J. Burke) 1319-1322 

Herpes zoster after irradiation. (F. Ellis & B. A. Stoll) 1323-1328 

Male subfertility. Interim report of 3,182 cases. (H. A. Davidson) 1328-1332 
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—_ {ggeestmation by transfer of big toe. (P. Clarkson & R. Furlong) 
Refresher course for general practitioners. The management of diabetes 
mellitus. (W. Oakley) 1345-1347 


2: 17/12/49 


Crystalline anti-pernicious-anaemia factor. (E. L. Smith) 1367-1369 

pernicious anaemia: parenteral administration. (C. C. Ungley) 

Vitamin E in the menopause. (H.C. McLaren) 1378-1382 

—, # Dupuytren’s contracture with vitamin E. (G. R. Thomson) 

oY with leucoerythroblastosis. (F. G. Marson & M. J. Meynell) 

A case of Weil’s disease with tests for liver function. (F. E. de W. Cayley) 
1386-1387 

Primary lymphosarcoma of appendix occurring in childhood. (W.H. Galloway 
& E. J. Owens) 1387-1388 

Surgical management of the aged: a survey of results of major surgery in 
99 patients over 70. (P. Childs & S. A. Mason) 1389-1392 

Refresher course for general ee. Diagnosis and treatment of ketosis 
and hypoglycaemia. (W. Oakley) 1403-1406 


2 : 24/12/49 

Authors and psychopaths. (W. R. Brain) 1427-1432 

The fate of the foreskin. A study of circumcision. (D. Gairdner) 1433-1437 

The use of radiographs in assessing disproportion. (J. C. Moir) 1437-1440 

Growth of the foetal biparietal diameter during the last four weeks of pregnancy. 
(S. Josephs & H. Campbell) 1440-1443 

The short oesophagus: a review of 31 cases. (J. B. Rennie, F. T. Land & 
S. D. S. Park) 1443-1449 

Trilene analgesia in paediatric practice. (J. Thomson, D. A. I. Grewar & J. G. 
Grounds) 1449-1451 

Leucotomy and hypertension: a case report. (R. W. Tibbetts) 1452-1454 

Refresher course for general practitioners. “The management of acute dyspepsia 
with special oe to —~ and duodenal ulcer. (F. A. Jones) 1463-1466 

Men and medicine. Hb 1466 

With whales and a ‘H. R. Lillie) 1467-1468 


2 : 31/12/49 
A eee approach to the study of transplantable tumours. (J. Craigie. 
Anticoagulant therapy. (H. W. Fullerton & G. Anastasopoulos) 1492-1495 
The excretion of c orionic gonadotrophin by pregnant diabetics. (J. A. 
Loraine) 1496-1499 
Vitamin A, total carotenoids, and thymol turbidity levels in plasma: test in 
sonnet subjects residing in the Midlands during 1947. (D. A. Campbell & 
E. L. Tonks) 1499-1501 
Chloramphenicol i > eaument of infantile gastro-enteritis : a preliminary report. 
(K. B. Rogers, S. J. Koegler & J. Gerrard) 1501-1504 fs 
Paratyphoid B fever treated with chloramphenicol. (M. Curtin) 1504-1506 
Diffraction methods of measuring red cell diameters : their use in clinical haema- 
tology. (A. J. Hird) 1506-1509 
Two successful resections for carcinoma of pancreas. (H. Dodd) 1509-1511 
Refresher course for general practitioners. Analgesia in childbirth. (C. L. 
Hewer) 1521-1523 
1: 7/1/50 


Advances in medicinal therapeutics. (H. D. Dale) 1-7 

Surgery 1900-1950. (G. Jefferson) 8-12 

Fifty years of midwifery. (R. W. Johnstone) 12-16 

Fifty years of medical research and practice. =. Cohen) 16-21 
Fifty years of clinical  petpolcey. (L. Whitby) 21-25 

Prevention and control of infection. (R. Cruickshank) 25-30 
The development o medicine. (J. Rickman) 30-37 
Fifty years of tropical medicine. . S. K. Boyd) 37-43 

Fifty years of radiolo; (S.C. 44-48 

Fifty years of public ealth legislation. (A. S. MacNalty) 48-53 
Fifty years of progress as shown by vital statistics. (P. Stocks) 54-57 
Medical progress from 1850 to 1900. (C. Singer) 57-60 


1: 14/1/50 


sai A of recent work on the virus theory of cancer. (C. H. Andrewes) 


the of puberty in the tropics. (R. W. B. Ellis) 85-89 
e pathology of reactions in man. (H. trand) 89-92 
he structure and functions of the synovial membrane. Davies) 92-95 
Binh weight and subsequent weight. (R. S. Illingworth) v9 
Comparison and estimate of group and individual methods of -- (A. S. 
Thorley & N. Craske) 97-100 
Primary torsion of the omentum in children. ws B. MacLean) 100-101 
The stomach of the mony 8 deceased. (A. W. Williams) 102-104 
Diphtheria immunization with P.T.A.P. in adults. (T. M. Vogelsang) 104-105 
Cortisone and ACTH : the present position in America. (J. W. McNee) 113- 


115 
Refresher course for ¢ eneral practitioners. The early diagnosis of bronchial 
carcinoma. (R. C. Brock) 116-118 


1: 21/1/50 
Thymectomy in myasthenia gravis. (H.R. Viets) 139-147 
Pree ast falciparum malaria in Malaya. (J. F. B. Edeson & J. W. 
1¢. 
Hirschsprung’s disease in incr. & D. Burnard) 151-156 
The future of occupational heal! (D. Stewart) 156-159 
Prognosis in disseminated sclerosis. (M. Rheinhold) 160--162 
Gynaecomastia and testicular aplasia. (D. naar 162-163 
Brachial plexus oes: : report on 350 cases. (S. V. Humphries) 163-164 
Ankylosing spondylitis treated by osteotomy of the spine. (F. W. Stuart 
G. K. Rose) 165-166 
Refresher course for general practitioners. The diagnosis of early phthisis 
(J. L. Livingstone) 175-177 
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1 : 28/1/50 

Desteeton of hypertension and hyalinosis by desoxocortisone. (H. Selye) 

Progress of gastric surgery in the last half-century. (J. Walton) 206-210 

Acute perforated peptic ulcer: a study of the recent fall in mortality. (F. A. 
Jones, P. J. Parsons & B. White) 211-215 

Perforated carcinoma of the stomach simulating perforated gastric ulcer. (R. 
Doll) 215-218 

Psoriasis. (H. W. Barber) 219-223 

Sciatic paralysis in newborn infants. (F. P. Hudson, A. McCandless & A. G. 
O’Malley) 223-225 

Anaphylactoid purpura in pulmonary tuberculosis. (P. G. Dalgleish & B. M. 
Ansell) 225-227 

Refresher course for general practitioners. Measles. (J. V. Armstrong) 238- 


240 
Soviet biology and British commentators. (E. Ashby) 241-242 


Clinical Science 
8 : September 1949 


Quantitative observations on vascular reactions in human digits in response to 
local cooling. (H. H. Wolff & E. E. Pochin) 145-154 

The impairment of sensation in burns and its clinical application as a test of the 
depth of skin loss. (J. P. Bull & J. E. Lennard-Jones) 155-167 

Tages weleamnes in rheumatic fever. (D. G. Abrahams & L. E. Glynn) 

The role of gastric acidity in the pathogenesis of peptic ulcer. (A. H. James & 
G. W. Pickering) 181-210 


8 : December 1949 


An improved calorimeter for the hand. (A. D. M. Greenfield & H. Scar- 
borough) 211-215 

A comparison of methods for ing the blood flow through the hand. (K. E. 
Cooper, K. W. Cross, A. D. M. Greenfield, D. M. Hamilton & H. Scar- 
borough) 217-234 

The mechanism of the reduction of clot retraction by sedormid in the blood of 
— who have recovered from sedormid purpura. (J. F. Ackroyd) 

‘The cause of thrombocytopenia in sedormid purpura. (J. F. Ackroyd) 269-289 

The mechanism of pleural and ascitic effusions, with a suggested method for the 
indirect estimation of portal venous pressure. (A. H. James) 291-314 


Dental Record 
69 : October 1949 


An investigation of 202 pairs of twins regarding fundamental factors in the aeti- 
ology of malocclusion. (A. Lundstrém) 251-264 

Gold inlays in Black’s Class III decay cavities. (J. Campbell) 264-268 

Preliminary study in the treatment of dry sockets. (C. Levy) 270-274 

A visit to the convention of the American Association of Orthodontists. (H. 


Anderson) 275-278 
69 : November 1949 


The ideal form of the human dental arcade, with some prosthetic application. 
(M. A. MacConaill & E. A. Scher) 285-302 

The term “* balanced articulation,” its origin, development and present signifi- 
cance in modern odontology. (G. Lindblom) 304-311 


69 : December 1949 


‘The fixation and stability of the teeth in the jaws with relation to their mor- 
phology. (R. Selmer-Olsen) 322-334 

Acrylic models for educational and teaching purposes. (W.M. Gibson) 337-341 

Pliers for making Selmer-Olsen tubes. (J. H. Gardiner) 341-342 

The management of the third lower molar in private practice. (L. A. West- 


water) 343-349 
70 : January 1950 


The ideal form of the human dental arcade, with some prosthetic application. 
(M, A. MacConaill & E. A. Scher) 1-11 

Congenital absence of permanent molars. (M. E. H. Davis) 23-26 

Treating cases with removable appliances. (J. R. Dimock) 26-29 


Guy’s Hospital Reports 
98 : 1949 


Sir William Hale-White. (M. Campbell) 1-17 
Congenital pulmonary stenosis with closed ventricular septum. (K. D. Allanby 
& M. Campbell) 18-53 
Emphysema of the mediastinum and spontaneous pneumothorax following 
incisions in the lower part of the neck. (P. Reading) 54-68 
James Blundell and blood transfusion in man. (A. J. Drew) 69-87 
'rimary generalized amyloidosis in a yo adult. » P er, S. De 
quez & K. S. Maclean) 95-109 
An unusual congenital heart lesion. A case of functional cor biatriatum trilocu- 
oe —— by closure of a persistent ductus arteriosus. (M. J. Green- 
erg. 
Uleomtre colitis : treatment by psychotherapy. (J. L. K. Maine & D. O’Neill) 
Palliation of oesophageal obstruction. A historical note. (R. E. Horton) 118- 


12 
Edward Jenner. (F. N. Doubleday) 121-125 


Journal of Anatomy 


83 : October 1949 


Bones, muscles and vitamin C. III. Repair of the effects of total deprivation of 
vitamin C at the proximal ends of the tibia and fibula in guinea-pigs. (P. D. F. 
e size relations: subsisting between en, imbs and jaws in man. 
H. Shepherd, D. 396-302" 


A. Sholl & A. Vizoso) 296-302 
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The projection of the caudal segments of the spinal cord to the lingula in the 
spider monkey. (Hsiang-Tung Chang & T. C. Ruch) 303-307 

‘Two early human embryos. (W. R. M. Morton) 308-314 

Ovarian autografts in monkeys. (A. M. Mandl & S. Zuckerman) 315-324 

Studies on hair growth in the rat. (A. Durward & K. M. Rudall) 325-335 

innate len; in the nerves of fishes. (P. K. Thomas & J. Z. Young) 
336— 

Diffusion phenomenon complicating the histochemical reaction for alkaline 
phosphatase. (B. F. Martin & F. Jacoby) 351-363 ‘ 
The development of mouse hair in vitro with some observations on pigmentation. 

(M. H. Hardy) 364-384 


Journal of Bone and Joint Surgery 
31B : November 1949 


Natural history and treatment of pul space infection and osteomyelitis of the 
terminal phalanx. (H. Bolton, P. J. Fowler & R. P. Jepson) 499-504 

Anomalous innervation of the hand muscles. (T. Rowntree) 505-510 

Inter-metacarpal bone graft for thenar paralysis. Technique and end-results. 
(D. M. Brooks) 511-517 

The results of treatment in Kienbéck’s disease. (A. Dornan) 518-520 

A case of rupture of flexor tendons, secondary to Kienbéck’s disease. (J. I. P. 
James) 521-523 

Inter-carpal dislocations and fracture-dislocations. A review of fifty-nine cases. 
(T. B. Russell) 524-531 

Acase = _—— subluxation of the carpal scaphoid. (O. J. Vaughan-Jackson) 
532- 
Osteoarthritis of the trapezio-metacarpal joint. (C. Lasserre, D. Pauzat & 
R. Derennes) 534-536 
Excision of the trapezium for osteoarthritis of the trapezio-metacarpal joint. 
(W. H. Gervis) 537-539 

Aataetets of the trapezio-metacarpal joint for osteoarthritis. (G. M. Miiller) 
540-54 

A congenital abnormality of the trapezium and first metacarpal bone. (A. F. 
Rushforth) 543-546 

Variation in extension of the metacarpo-phalangeal and interphalangeal joints of 
the thumb. (H. Harris & J. Joseph) 547-559 : 

Léri’s pleonosteosis, carpal tunnel compression of the median nerves and Mor- 
ton’s metatarsalgia. (R. Watson-Jones) 560-571 : 
Excision of the carpal scaphoid for ununited fracture. (F. C. Dwyer) 572-577 
Pronation injuries of the forearm, with special reference to the anterior Mon- 
teggia fracture. (E. M. Evans) 578-588 
Ralph Cuming and the interscapulo-thoracic amputation in 1808. (J. J. Keevil) 
589-595 

Pioneers of osteogeny. Frederick Oldfield Ward. (J. Dobson) 596-599 

From an atlas of general affections of the skeleton. 11. Achondroplasia. Syn- 
onyms—chondroystrophia foetalis, micromelia. (H. A. T. Fairbank) 600- 
607. 12. Cranio-cleido-dysostosis. (H. A. T. Fairbank) 608-617 


Journal of Clinical Pathology 


2 : November 1949 


The laboratory diagnosis of lymphogranuloma venereum. (S. P. Bedson, C. F. 
Barwell, E. J. King & L. W. J. Bishop) 241-249 

The plate virulence test for diphtheria. (S. D. Elek) 250-258 : 

The faboratory diagnosis of toxoplasmosis. (I. A. B. Cathie & J. A. Dudgeon) 
259-26 

Urea clearance tests. (H. F. Smith) 266-272 

The significance of the urea clearance. (D.D. Van Slyke & V. P. Dole) 273-274 

The interrelations of the serum proteins in liver damage, with special reference 
to the thymol test. (N. H. Martin) 275-279 

Faecal fat values on present British diets. (R. J. Brornfield) 280 

iasegy stanemane in the cytoplasm of erythrocytes. (R. J. V. Pulvertaft) 
281-28. 

Iso-immunization of rare Rh-antigens as a cause of haemolytic disease of the 
newborn and transfusion reactions. (J. J. van Loghem & M. v. d. Hart) 
284-288 

Technical methods. A slide method for demonstrating soluble haemolysin. 
(J. C. Monckton) 289. The determination of serum iron with ferricyanide. 
(J. Fitzpatrick & K. W. Howells) 290-291 


Journal of Endocrinology 
6 : October 1949 


The response of the ov: of the anoestrous goat to pregnant mares’ serum 
gonadotrophin. (S. J. Folley, A. L. Greenbaum & A. Roy) 121-131 

The histochemical demonstration of ketosteroids in adrenal tissue. (R. J. 
Boscott & A. M. Mandl) 132-136 

The influence of thiouracil on reproduction and growth in the rat. (S. B. 
Barker) 137-144 5 

The relative growth of the mammary gland in normal, gonadectomized and 
adrenalectomized rats. (A. T. Cowie) 145-157 

Innervation of the rabbit adenohypophysis. (E. Vazquez-Lopez) 158-168 

Mating of spayed-adrenalectomized rats given oestrogen. - (S. A. Simpson & 
P. C. Williams) 169-170 

Some effects of pregnancy and lactation on the liver. (R. M. Campbell & H. W. 
Kosterlitz) 171-183 

Serum gonadotrophin and ovarian activity in the pregnant mare. (I. W. Row- 
lands) 184-191 

The neutral steroids of human urine. (S. L. Tompsett) 192-196 

Adrenalectomy in the goat and its effects on the chemical constituents of the 
blood. (A. T. Cowie & J. Stewart) 197-204 " 

The effects of castration and stilboestrol treatment of the semen production of 
the boar. (C. Wallace) 205-217 

Distribution of Cy we hormones in the anterior pituitary gland of the rat. 
(H. R. Catchpole) 218-225 

The reaction of the body to multiple ovarian grafts. (M. M. Breward & S. 

Investigations of human thyroid function with the use of small doses of radio- 
active iodine, and the effect of ag gd hormone on I*** uptake and 
excretion. (M. Reiss, R. E. Hemphill, B. M. Murphy, J. M. Halkerston & 
F. E. Badrick) 235-243 
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6 : January 1950 
Ceeted change in the tissues of the rat after adrenalectomy. (D. F. Cole) 


The effects of deoxycorticosterone acetate on electrolyte distribution in the 
tissues of the adrenalectomized rat. (D. F. Cole) 251-255 

The effect of androgen and oestrogen on the testes of immature monkeys. (P. L. 
Krohn & S. Zuckerman) 256-260 

The effect of steroid hormones on the water content of tissues. (S. Zuckerman, 
A. Palmer & D. A. Hanson) 261-276 

Some properties of ovarian connective tissue in relation to parenchymatous 
changes. (H.R. Catchpole, I. Gersh & S. C. Pan) 277-281 

Gipengresrinn in the thyroid gland of rats. (I. Gersh) 282-287 

Mucolytic activity of the thyroid gland. (M.D. Levine) 288-292 

The fecundity of the immature rat following induced superovulation. (C. R. 
Austin) 293-301 

= seal assay of naturally occurring oestrogens. (C. W. Emmens) 

The effects of growth and sex on the composition of the liver cells of the rat. 
(R. M. Campbell & H. W. Kosterlitz) 308-318 

The estimation of chorionic gonadotrophin in the urine of pregnant women. 
(J. A. Loraine) With an addendum on errors. (J. H. Gaddum) 319-331 

Cy see excretion during labour. (B. E. Clayton & G. F. Marrian) 

Epidermal mitotic activity in the adult female mouse. (W. S. Bullough) 340-349 

The mitogenic actions of starch and oestrone on the epidermis of the adult 
mouse. (W. S. Bullough) 350-361 


Journal of the Faculty of Radiologists 


1 : October 1949 


Radiological investigation of pancreatic disease. (R. A. K. Harper) 75-86 

Direct angiocardiography : experiences with 10 exposures per second. (J. Lind, 
C. Wegelius, G. Fredzell & E. Wasser) 87-97 

The radiotherapeutic technique of palliation in late cancer of the breast. (J. R. 
Nuttall) 98-102 

The treatment of advanced breast cancer. (A. J. D. Smith) 103-106 

Palliative treatment for advanced breast cancer. (G. W. Blomfield) 107-111 

An experimental study of an iodine emulsion for hepato-lienography. (M. E. 
Grossmann & G. H. Cooray) 112-120 

Se following fracture of the nasal sinuses. (R. S. Murray) 

Severe tracheobronchial lesions in cases of bronchial carcinoma treated by X rays. 
(R. C. Nairn) 131-135 

Sarcoma of the small intestine. (R. Astley) 136-139 

Radiometry of an inclined plane. (P. Cave) 140-141 


1: January 1950 
A brief outline of the pathology of tumours of the kidney. (R. A. Willis) 145-146 
‘Tumours of the kidney. (A. S. Johnstone) 147-156 
Renal tumours in childhood. (T.T. Higgins) 157-164 
Tumours of the kidney. (R. O. Ward) 165-171 
Results of the treatment of hypernephroma. (M. Snelling) 172-175 
Pulmonary oedema and the “* batswing ” shadow. (C. J. Hodson) 176-186 
Methods of measuring results in the treatment of cancer. (P. Stocks) 187-197 
Coarctation of the aorta. (J. H. Smitham) 198-221 


Journal of General Microbiology 


3 : September 1949 
Obituary notice. Marjory Stephenson, 1885-1948. (S. El . W. 
Flagellation of certain species of Pseudomonas as seen with the electron micro- 
¢ biological assay of penicillin by a modified plate method. (K. A. Brownl: 
P. K. Loraine & J. Stephens) 347-352» 
The relationship of the aluminium phosphate precipitation of organisms of 
Haemophilus pertussis strains to their other biological properties. (J. Ungar & 
P. W. Muggleton) 353-360 
Differentiation of the vegetative and sporogenous phases of the actinomycetes. 
4. The partially acid-fast proactinomycetes. (D. Erikson) 361-368 
The assimilation of amino-acids by bacteria. 8. Trace metals in glutamic acid 
a note on relative dissociation constants of so tal-oxi e 
Mitchell) 369-386 me metal-oxine complexes. 
The relationship of certain branched bacterial genera. (K. A. Bisset & F. W. 
¢ toxicity of small concentrations o’ tine to acid-produci ia. .G. 
Heathoot) 392-394 cys producing bacteria. (J.G 
synthesis of polysaccharides by bacteria isolated fro il, Gc 
Forsyth & D. M. Webley) 395-399 
medium for production of licheniformin. Cc i . 
Powel) 400-08 ¢ Belton, G. M. Hills & J. F. 
¢ influence of magnesium on cell division. 2. The effect of magnesium on 
the growth and cell division of various bacterial ies i ia. 
(M. Webb) 410-817 species in complex media. 
The influence of magnesium on cell division. 3. The effect of magnesium on 
> oa of bacteria in simple chemically defined media. (M. Webb) 


Bacillus polymyxa and its bacteriophages. » i i 
y— a Lymy: phages. (A. E. Francis & J. E. Rippon) 


Origin, development and significance of L-fi i i 
Klieneberger-Nobel) 434-443 


Internati Bacteriological Code of Nomenclature. (Edited by R. E. 
St. John-Brooks & R. S. Breed) 444-462 Buchanan, 


4 : January 1950 
of tetani. A. Bisset) 1-3 
vestigation of pleuropneumonia-like 6 is isolated 
ie uence of the bacterial environment on th 
Crome) ¢ excystment of amoebae from 
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The relation of toxicity and enzyme activity in the lecithinases of Clostridium 
bifermentans and Clostridium welchit. (E. M. Miles & A. A. Miles) 22-35 

A note on the globular forms of Vibrio cholerae. (P. B. White) 36-37 

Chemical factors in the germination of spore-bearing aerobes : observations on 
the influence of species, strain and conditions of growth. (G. M. Hills) 38-47 

Li een of Bacillus anthracis cell material. (H. K. King & J. H. Stein) 


Interpreting relationships between the concentrations of plant viruses and num- 
bers of local lesions. (A. Kleczkowski) 53-69 

The assay of the antibiotic nisin. (A. Hirsch) 70-83. 

Some aspects of cell division in Saccharomyces cerevisiae. (A. A. Barton) 84-86 

The reducing sugars liberated during the bacterial synthesis of polysaccharides 
from sucrose. (W.G. C. Forsyth & D. M. Webley) 87-91 bo 

Classification of the streptococci of subacute bacterial endocarditis. (J. S. 
Porterfield) 92-101 

The effect of the gas-phase on differential inhibition of intestinal bacilli. (J. 
Brodie & W. Shepherd) 102-105 


Journal of Hygiene 
47 : June 1949 


oat differences among toxins and toxoids. (M. Barr & A. T. Glenny) 

The occurrence of natural antibodies in rabbit sera in relation to the paracolon 
group of organisms. (H. Schwabacher) 115-118 

An experimental study of haemolytic disease of the newborn due to isoimmuni- 
zation of pregnancy. I. An attempt to produce the syndrome in the rabbit. 
(D. H. Heard, I. T. Hinde & L. S. Mynors) 119-131 

The conglutination phenomenon. V. Further experiments on the importance 
of the choice of complement when examining antisera for the presence of 
complement-fixing or complement-absorbing antibodies. (A. M. Bloomfield, 
R. R. A. Coombs & N. H. Hole) 132-141 

An antibiotic from Pfeifferella whitmori. (J. E. Jameson) 142-145 

Inhibition of bacterial growth by pure ozone in the presence of nutrients. (M. 
Ingram & R. B. Haines) 146-158 

The pathogenicity for mice of group B streptococci of bovine origin. (I. H. 
Pattison) 159-165 

An epidemic of infantile gastro-enteritis in Queensland caused by Salmonella 
bovis-morbificans (Basenau). (I. M. Mackerras & M. J. Mackerras) 166-181 

The nuclear cycle in bacteria. (K. A. Bisset) 182-187 

The standard error of an estimate of expectation of life, with special reference to 
—— of tumourless life in experiments with mice. (J. O. Irwin) 
188-18 

The housing of laboratory animals. (J. I. M. Jones & E. C. Wood) 190-196 

Record keeping for laboratory animals. (N.T. Gridgeman) 197-201 : 

Feeding and breeding of laboratory animals. IX. A complete cubed diet for 
mice and rats. (H. M. Bruce & A. S. Parkes) 202-208 

Feeding and breeding of laboratory animals. X.A compound diet for monkeys. 
(D. J. Short & A. S. Parkes) 209-212 

The source of infection in pemphigus neonatorum. (M. T. Parker & J. Ken- 


nedy) 213-219 
47 : September 1949 


The association of certain types (a and f) of Bact. coli with infantile gastro- 
enteritis. (J. Smith) 221-226 5 

A new antigenic relationship among faecal bacilli due to a common f antigen. 
(R. Mushin) 227-235 

A bacteriological study of dried whale meat with particular reference to the 
poe of clostridia. (R. H. M. Robinson, A. M. Pugh & F. R. Selbie) 

The plague of the Philistines. (J. F. D. Shrewsbury) 244-252 

A study of herpes zoster particularly in its relationship to chickenpox. (H. E. 

An evaluation of Richardson’s verification test in the sero-diagnosis of syphilis. 
(G. F. Roberts & J. Swale) 263-270 A 

Quaternary ammonium compounds: a new technique for the study of their 
bactericidal action and the results obtained with cetavlon (cetyltrimethyl- 
ammonium bromide). (G. E. Davies) 271-277 

Glycine and formic hydrogenlyase. (J. Gordon & L. H. Stickland) 278-280 

Post-partum breeding in the guinea-pig. (I. W. Rowlands) 281-287 

The effect of radiation from the surroundings on subjective impressions of fresh- 
ness. (A. F. Munro & F. A. Chrenko) 288-296 

The —— viability of human spermatozoa. (A. C. Crooke & A. M. Mandl) 
297- 

Effect of treatment at the sewage works on the numbers and types of bacteria in 
sewage. (L.A. Allen, E. Brooks & I. L. Williams) 303-319 

Destruction of bacteria in sewage and other liquids by chlorine and by cyanogen 
chloride. (L. A. Allen & E. Brooks) 320-336 


Journal of Laryngology and Otology 
63 : September 1949 


A second interim report on the result of over five hundred cases of the fenestra- 
tion operation. Factors attributable to success and failure, and a description 
of a modification in the author’s fenestra. (E. G. Passe) 495-500 — 

Some manifestations of nasal allergy. A survey of 150 cases in the Middle East. 
(P. F. King) 501-510 

Vertigo after radical mastoidectomy. (W. McKenzie) 511-519 

Aural vertigo (Méniére’s syndrome): an audiographic survey. (N. Asherson) 
520-530 

A case of supposed Boeck’s sarcoidosis of the larynx. (D. A. Barley) 531-533 


63 : October 1949 


Residual capacity to hear of pupils in schools for the deaf. (A. I. Goodman 
551-579 ‘ 
Remarks on a theory of the evolution of the tetrapod middleear. (F. R. Parring- 

t 580-595 
Mixtiae congenital malformations of the nose. (A. S. Handousa Bey) 596-599 
Pharyngo-oesophageal diverticulum. (S. Horowitz) 600-604 * 
Two cases of lateral sinus thrombosis. (E.H. Hadfield & R. T. Hinde) 605-609 
Individual inserts for hearing aids. (E. A. Dennison, A. C. Deverell, T. S. 
Littler & E. Whetnall) 610-613 
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63 : November 1949 


Cpasmtive treatment of chronic suppurative otitis media. (W. I. Daggett) 

The treatment of recurrent otitic barotrauma by irradiation (with special refer- 
ence to lymphoid tissue in the sub-mucosa of the eustachian tube). (E. D. D. 
Dickson & J. E. G. McGibbon) 647-671 

Idiopathic haemotympanum. (D. Ranger) 672-681 

Cholesteatoma causing cerebellar abscess. (T. J. Wilmot) 682-684 


63 : December 1949 


Extensions of the tympanic cavity. (V. Lambert) 711-733 _ 

Proboscis lateralis : a rare malformation of the nose—its genesis and treatment. 
(J. J. Biber) 734-741 - 

The Medresco in the service of a deafness clinic. (E. Whetnall) 742-755 

The endomeatal spine and fissure (an anatomical note). (A. Tumarkin) 756-758 

Lae polypoid growths following endotracheal anaesthesia. (Ali El-Mofti) 


64 : January 1950 


Tonsillar function: review of the evidence. (A. J. Wright) 1-11 
Grpgragus thromophlebitis of the lateral sinus and jugular bulb. (A. B. Smith) 


A case of herpes zoster confined to the tenth cranial nerve. (G. H. Bateman & 
S. R. Mawson) 17-18 

A case of massive cholesteatoma in childhood. (D. A. Badey) 19-20 

Bilateral rhinolith of endogenous origin. (A. S. Walker) 21-22 


Journal of Mental Science 


95 : October 1949 


™ es “J the mental hospital in the National Health Service. (J. I. Russell) 

Some reflections on the nature of affective disorders, arising from the results of 
prefrontal leucotomy. (M. Partridge) 795-825 

Investigation into intellectual changes following prefrontal leucotomy. (R. K. 
Freudenberg & J. P. S. Robertson) 826-841 - 

Delinquent types of mentally defective persons. (K.O. Milner) 842-859 

Educational types of mentally defective children. (L. T. Hilliard) 860-866 

Impressions of Scandinavian psychiatry. (A. Harris) 867-873 

Dynamic factors in aphasia. (R. Klein) 874-879 

Neurosis in the women’s auxiliary services. (L. Rees) 880-896 

Observations on foreign-body swallowing in prisons. (J. J. Landers) 897-900 

School problems in children of average or superior intelligence : a preliminary 
report. (A.-L. Annell) 901-909 

The treatment of mental defectives with thiamine. (G. de M. Rudolf) 910-919 

The treatment of depression with desoxyephedrine (methedrine). (G. de M. 
Rudolf) 920-929 

™ —_ of glutamic acid in hypoglycaemic coma. (H. Weil-Malherbe) 


A comparative study of the a-b ridge count on the palms of mental defectives and 
the general population. (T.C. Fang) 945-948 

Physiological instability in children. (G. D. Morgan) 949-959 . 

Differential diagnosis of some emotional disorders of adolescence (with special 
reference to early schizophrenia). (H. Edelston) 960-967 

The depersonalization syndrome: report of acase. (S. Bockner) 968-971 

Slowing of the alpha-rhythm of the electro-encephalogram and its association 
with mental deterioration and epilepsy. (A. Stoller) 972-984 


Journal of Neurology, Neurosurgery and Psychiatry 
12 : November 1949 


The recording of nerve action potentials through skin in man. (G. D. Dawson 
& J. W. Scott) 259-267 

“Insertion activity” in electromyography, with notes on denervated muscle 
response to constant current. (E. Kugelberg & I. Petersén) 268-273 _ 

An experimental investigation of the connexions of the olfactory tracts in the 
monkey. (M. Meyer & A. C. Allison) 274-286 . 

7 of the granular layer of the cerebellum. (A.D. Leigh & A. Meyer) 

Intramedullary trigeminal tractotomy and its place in the treatment of facial pain. 
(M. A. Falconer) 297-311 

Cerebral angiography: tolerance for contrast media of diodrast type. (O. 
Olsson) 312-316 

Cerebral tumour causing hydrocephalus with filling defect of the temporal horn. 
(C. A. Gleadhill) 317-321 

Ruptured congenital aneurysm of anterior cerebral artery : report of a case with 
successful surgical removal. (N. Whalley) 322-324 . 

Clinical and electro-encephalographic studies of prisoners charged with murder. 
(D. Stafford-Clark & F. H. Taylor) 325-330 


Journal of Obstetrics and Gynaecology of the British Empire 
56 : October 1949 


Rh immunization in pregnancy. (J. Murrary & M. Taylor) 741-754 

Stromatous endometriosis : a report of five cases. (W. W. Park) 755-758 

The nature of stromatous endometriosis. (W. W. Park) 759-776 

Convulsive seizures, oy, eclamptic, diagnosed solely by placental 
examination (case report). (S. R. Poliakoff & R. A. Bartholomew) 777-778 

Bipartite placenta with a report of a case. (W.H. Carlisle) 779-784 

Primary uterine inertia. (D. J. MacRae) 785-798 

Repair of the placental site in the rabbit. (M. M. Bull) 799-818 

a = a series of 129 cases of cancer of the corpus uteri. (G. Dearnley) 

Oxytocic drugs in the third stage of labour. (D. A. F. Shaw) 833-837 

The treatment of contraction ring dystocia. (W.G. Mills) 838-846 

An essay on the eee of the third stage of labour. (J. R. C. Burton- 
Brown) 847-85 

On the factors determining the size of the newborn. (H. H. Knaus) 856-859 

A case of puerperal septicaemia due to Pseudomonas pyocyanea with a short 
review of the literature. (H. F. Hills) 860-867 

a gtavis complicating pregnancy. (A. Gunn & B. W. Sanderson) 


408 


An early case of caesarean section in England. (R. B. Pugh) 872-874 
A case of neuro-epithelioma of the rectovaginal septum. (B. Solomons & G. 


Dockeray) 875-876 
56 : December 1949 


The displacement of the bladder and urethra during labour. (P. Malpas, 
T. N. A. Jeffcoate & U. M. Lister) 949-960 

a wr ee contribution to the resuscitation of the newborn. (H. Roberts) 

Total hysterectomy and carcinoma of the cervical stump. (G. C. Donnelly & 
W. A. G. Bauld) 971-975 

eee subperitoneal haemorrhage complicating pregnancy. (H. Roberts) 
976-— 

Cervical dystocia. (H.R. Arthur) 983-993 

The urinary excretion of amino-acids in normal and abnormal pregnancies. 
(J. A. M, Smith) 994-1003 

The origin of amniotic fluid and the bearing on this problem of foetal urethral 
atresia. (R. E. Shaw & H. J. Marriott) 1004-1009 

Dissecting ane ms and “‘ rupture ”’ of the aorta in association with pregnancy. 
(J. W. Joule) 1010-1013 

Pregnancy test with the male toad (Bufo viridis). (F. G. Sulman) 1014-1017 

Uterus pseudo-didelphus with simultaneous pregnancies. (L.Colaco) 1018-1023 

Rupture of the transverse uterine scar after lower segment caesarean section. 
(R. F. Lawrence) 1024-1027 

Oxygen therapy for the newborn. (T. J.C. MacDonald) 1028-1029 

Pregnancy in a case of vagina duplex with the septum in a coronal vaginal plane. 
(S. Malkin & I. W. Monie) 1030-1032 

Increased gonadotrophin production in a case of detachment of placenta due to 
placental haemangioma. (F. G. Sulman & E. Sulman) 1033-1034 

Acute salpingitis during pregnancy. (G. G. Lennon) 1035-1037 

Cavernous haemangioma of the perineum. (N. Alders) 1038-1040 

Pregnancy following pelvic irradiation. (A. M. Giles) 1041-1043 

Mobile resuscitation trolley. (J. B. Joyce) 1044 

Cornual pregnancy. (B. Solomons) 1045 

be peat of postabortal peritonitis by surgery. (M. Schneider) 1046- 

Placental extracts. (J. A. Loraine) 1051-1071 


Journal of Pathology and Bacteriology 
61 : April 1949 

A case of diffuse plasmocytosis with deposition of protein crystals in the kidneys. 
CH. Sikl) 149-163 

— plasma-cell myeloma with crystalline deposits in the tumour cells and 
in the kidneys. (V. Neumann) 165-169 

The effect of vitamin C on mucopolysaccharide production in wound healing, 
(J. R. Penney & B. M. Balfour) 171-178 

Sites of antibody production. (C. L. Oakley, G. H. Warrack & I. Batty) 179-194 

The cytochemical demonstration of gonadotropic hormone in the human anterior 
hypophysis. (A. G. E. Peagse) 195-202 

On the mode of formation of Lambl’s excresences and their relation tu chronic 
thickening of the mitral valve. (F. B. Magarey) 203-208 

A case of kala-azar with cirrhosis of the liver and jaundice. (C.S.Chu Wu, I. T. 
Chu & T. T. Wu) 209-215 Ss 

An experimental study of mucocele of the appendix and pseudomyxoma peri- 
tonei. (Kwok-Kew Cheng) 217-225 a 

A case of intradural spinallipoma. (D.H. Collins & W.R. Henderson) 227-231 

a of the thyroid gland. (H. S. Kellett & T. W. Sutherland) 

The presence and significance of alkaline phosphatase in the cytoplasm of mast 
cells, (J. F. Riley & J. M. Drennan) 245-251 i 

ges in the meningeal vessels in acute and chronic (streptomycin-treated) 

tuberculous meningitis. (I. Doniach) 253-260 

A case of the Arnold-Chiari malformation of the hind brain. (R. Rodda) 261- 


265 

Adrenal cortical carcinoma with metastases in an ovariectomised Strong A mouse. 
(J. Flaks) 266-269 ‘ 

The Sa bacilli with Sudan black B. (H. L. Sheehan & F. Whit- 
we 

aa ee, of a giant-cell synovioma of tendon sheath. (C.J. E. Wright) 

The presence of oleic acid-requiring diphtheroids on human skin. (M. R. 
Po » S. D. Wainwright & E. E. D. Manson) 274-276 


61 : July 1949 

Hepatic changes in young pigs reared in a cold and damp environment. (J. M. 
Naftalin & J. W. Howie) 319-328 ? 

The effect of penicillin on the tubercle bacillus : tubercle penicillinase. (C. N. 
Iland & S. Baines) 329-335 

The immunisation of mice against group-B streptococci by the intraperitoneal 
——— of living cultures combined with peni (I. H. Pattison) 

A Sewers plate for the rapid identification of faecal organisms. (R. Knox) 


Bacteriological examination of faeces. (G.T. Cook & R. Knox) 353-358 

Craniopharyngioma or para-pituitary adamantinoma (Erdheim’s tumour). 
(W. Walker) 359-366 

Nephroblastoma occurring in adult life. (H. A. Sissons) 367-373 

sy pulmonary oedema of nervous origin. (G. R. Cameron & S. N. 

375-387 

The identification of Clostridium oedematiens and an experimental investigation 
of its role in the pathogenesis of infectious necrotic hepatitis (“‘ black disease ””) 
of sheep. (S. Jamieson) 389-402 ve: 

Histological observations on dermatomyositis. (W. Pagel, A. L. Woolf & R. 

Histological observations on parodontal disease in the golden hamster (Cricetus 
auratus): calculus, food — and other foreign bodies as aetiological 
factors. . D. King) 413-425 

Local mh changes in experimental burns. (S. Sevitt) 427-442 : 

The staining of erythrocytes in tissue sections. A new method and observations 
on some of the modified Mallory connective tissue stains. (A. C. Lendrum) 


443-448 
Acid fixation (1) for the prevention of artefacts and (2) for decalcification of bone. 
(J. H. Bayley) 448-449 
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Persistent venous valves of the heart. (R. A. B. Drury) 449-451 

Glycogen in the collecting tubules of new-born animals. (I.T. Hinde) 451-453 

Some tumours found in whales, (R. E. Rewell & R. A. Willis) 454-456 

Antigenic modification of human red cells by focieden. (F. S. Stewart) 456-458 

Aneurysm of the ductus arteriosus. (J. L. Pinniger) 458-460 

An unusual case of urinary tract and cardiac abnormalities. (R. R. Wilson & 
W. J. Matheson) 461-464 


Journal of Pharmacy and Pharmacology 


1 : September 1949 


Analgesics: some developments. (A. D. MacDonald) 569-575 

The antidotal activity of some dithiols and acetyldithiols in mice poisoned with 
oxophenarsine. (M. Weatherall) 576-592 

The partition chromatography of alkaloids. Part II. The alkaloids of Australian 
| a pea and of Indian henbane. (W. C. Evans & M. W. Partridge) 

The assay of mercuric salicylate. (M. Dombrow) 599-602 

The properties and reactions of decamethonium iodide and hexamethonium 
bromide. (I. E. Balaban, M. B. Levy & B. E. Wilde) 603-606 

The evaluation of the bactericidal activity of ethylene glycol and some of its 
——- ethers against Bacterium coli. Part VII. (H. Berry & I. Michaels) 


1 : October 1949 
British Pharmaceutical Conference, Blackpool, 1949: Chairman’s address: 

Pharmaceutical research. (N. Evers) 641-648 

The isolation and identification of beetle fragments from powdered vegetable 
drugs. (C. Melville) 649-660 

Indian henbane. PartI. (J. L. Forsdike & B. Johnson) 661-672 

The biological assay of vegetable purgatives. Part I. Senna leaf and their 
preparations. (T.C. Lou) 673-682 

The active constitutents of the vegetable purgatives containing anthracene 
derivatives. Part I. Glycosides and aglycones. (J. W. Fairbairn) 683-694 

Notes on microbiological assays using Lactobacillus lactis Dorner. (G. E. 
Shaw) 695-700 

The growth activity for Lactobacillus lactis Dorner of commercial liver ex- 
tracts. (G. E. Shaw) 701-704 

The vitamin B,, concentration in liver extracts and a note on the relationship 
between clinical response and B,, dosage. (W. F. J. Cuthbertson, J. F. 
Lloyd, W. B. Emery & K. A. Lees) 705-713 

The variations in colour of liquid extract of liquorice B.P. (J. H. Oakley & 
R. E. Stuckey) 714-720 


1 : November 1949 
The International Standard for vitamin D. (K. H. Coward) 737-746 
British Pharmaceutical Conference, Blackpool, 1949 : 

Penicillin formulations : the efficacy of oily injections. g; C. Floyd) 747-756 

= = of the sulphone group in hypnotics. (M.A. Ghamrawi & F. Said) 

Wool alcohols, Part I. Observations on changes in physical and chemical 
ease in wool alcohols as a result of oxidation. (G. S. Muirhead, 

H. Oberweger, D. E. Seymour & D. Simmonite) 762-776 

‘The occurrence of methyl compounds in galenicals. (H. E. Brookes & H. K. 
Johnson) 777-783 

Para-aminosalicylic acid, Part III. Some further studies on the in vitro 
tuberculostatic behaviour of para-aminosalicylic acid anc related com- 
pounds. (D. J. Drain, C. L. Goodacre & D. E. Seymour) 784-787 

Para-aminosalicylic acid, Part IV. Attempts to induce resistance to para- 
aha acid in strains of Mycobacterium tuberculosis. (C. L. cod. 
acre & D. E. Seymour) 788-789 

Somes of the pharmacology of para-aminosalicylic acid. (E. M. Bavin) 

The separation and identification of ergot alkaloids by paper partition chroma- 
tography. (G. E. Foster, J. Macdonald & T. S. G. Jones) 802-812 

The determination of benzene hexachloride (hexachlorocyclohexane) in 

(W. H. C. Shaw) 813-817 

examination of pyrogen from various sources. (D. W. i i a 

Todd) 818-835 


1 : December 1949 
The cardioactive glycosides. (A. Stoll) 849-868 
ium and calcium glycerophosphates. A survey. . Ss. 
Phillips) 869-877 P. y. (J. S. Toal & J. I. 
B = of low content. Part I. Enumeration 
an stribution of organisms in spra ied powders. x % 
Keepe & E. A. Rawlins) 878-902, 
in (F. & C. Klatzkin) 903-914 
uorimetric and microbiological assays of riboflavine i i: 

(C. Klatzkin, F. W. Norris & F. Wokes) 915-930 inane 
Report of a symposium on the storage of drugs and medicines. 931-949 
The chemistry of anti-pernicious anaemia factors. Part II. The “ ninhydrin- 

reacting ” hydrolytic fragment of vitamin B,,. (B. Ellis, V. Petrow & G. F. 

e chemistry of anti-pernicious anaemia factors. Part III. 5 : 6-Di i 

benziminazoles as of acid hydrolysis of vitamin 

aT ae E. A. Johnson, B. Ellis, P. Mamalis, V. Petrow & B. Sturgeon) 
Syates of the benzene analogue of vitamin A. (W.H. Linnell & C. C. Shen) 


° 2 : January 1950 
identification of the etic stilbene tr Ww. G. i 
NG, 10-12 syn oestrogens. (J. W. G. Smith & 
note on Rupe’s rearrangement. - H. Linnell & C. C. Shen) 13-16 
The colchicine content and toxicity of colchicum 
different heights. (V. M. Venturi) seeds and corms collected at 
tibacterial colloidal electrolytes: the potentiation of the activities of mercuric- 
henylmercuric- and silver ions by a colloidal sulphoni i : 
erg, M. Shapero & E, Wilder) 20-26 
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The evaluation of the bactericidal activity of ethylene glycol and some of its 
money ethers against Bacterium coli. Part VIII. ne Berry & I. Michaels) 


A volumetric determination of barbituric acid derivatives. (E. Pedley) 39-44 


Journal of Physiology 
109 : September 1949 


Pressor responses to electrical stimulation of the carotid sinus nerve in cats. 
(E. Neil, C. R. M. Redwood & A. Schweitzer) 259-271 

The role of carbon dioxide in oxygen poisoning. (H. J. Taylor) 272-280 

Blood-pressure responses to elostieel etheuuietion of the carotid sinus nerve in 
dogs and rabbits. (E. Neil, C. R. M. Redwood & A. Schweitzer) 281-287 

The nature of the action of renin and hypertensin on renal function in the rabbit. 
(N. C. Hughes-Jones, G. W. Pickering, P. H. Sanderson, H. Scarborough & 
J. Vandenbrouke) 288-307 

Graded responses of the isolated ventricle of the toad following release of acetyl- 
choline by direct stimulation of varying a. (I. Spadolini) 308-313 

be 7 s excitation in the nerve trunk of the frog. (W. A. H. Rushton) 

Space distribution of excitability in the frog’s sciatic nerve stimulated by slot 
electrodes. (C. Rashbass & W. A. H. Rushton) 327-342 

Space distribution of excitability in the frog’s sciatic nerve stimulated by polar 
electrodes. (C. Rashbass & W. A. H. Rushton) 343-353 

The relationship between the slot excitability and the excitability due to a single 
pole. (C. Rashbass) 354-357 

Instability of response to stimulation of the sensorimotor cortex of man. (W. 
Penfield & K. Welch) 358-365 

The effects of cooling and of various means of warming on the skin and body 
temperature of men. (E. M. Glaser) 366-379 

bi eo of reaction of interstitial connective tissue with water. (T. D. Day) 

Effects of electrical stimulation of the aortic nerve on blood pressure and respira- 
tion in cats and rabbits under chloralose and nembutal anaesthesia. (E. 
Neil, C. R. M. Redwood & A. Schweitzer) 392-401 

The blood flow through the human calf during rhythmic exercise. (H. Barcroft 
& A. C. Dornhorst) 402-411 

The action of p-tubocurarine chloride on foetal neuromuscular transmission and 
a eae transfer of this drug in the rabbit. (A. J. Buller & I. M. Young) 

The effects of cooling and warming on the vital capacity, forearm and hand 
volume, and skin temperature of man. (E. M. Glaser) 421-429 : 

The influence of variations in the light history of the eye upon the course of its 
dark adaptation. (L.C. Thomson) 430-438 

Vascular reactions in the human intestine. (J. Grayson) 439-447 

The release of histamine by D-tubocurarine from the isolated diaphragm of the 
rat. (M. Rocha e Silva & H. O. Schild) 448-458 

bar aw rate and ventilation in the newborn baby. (K. W. Cross) 


The effect of cocaine on the acetylcholine output of the intestinal wall. (W. 
Feldberg & R. C. Y. Lin) 475-487 
The rickets-producing and anti-calcifying action of phytate. (E. Mellanby) 


488-533 
110 : December 1949 

The mechanics of the semicircular canal. (A. A. J. van Egmond, J. J. Groen & 
L. B. W. Jongkees) 1-17 

Effect of dosage on the rate of disappearance of ethanol from the blood of dogs. 
(W. Cutting, H. Newman & J. Yee) 18-25 

The mechanical activity of single motor units in reflex contractions of skeletal 
muscle. (G. Gordon & A. H. S. Holbourn) 26-35 

A mye of surviving rat small intestine for the study of absorption. (R. B. 

isher & D. S. Parsons) 36-46 

Factors determining the time course of rigor mortis. (E. C. Bate-Smith & 
J. R. Bendall) 47-65 

The decrease in frequency of contraction of the jejunum after transplantation to 
the ileum. (D. M. Douglas) 66-75 

Variability of the vital capacity of the normal human subject. (J. N. Mills) 76-82 

a of abdominal distension upon the vital capacity. (J. N. Mills) 

Action of potassium ions on brain metabolism. (K.C. Dixon) 87-97 : 

Sodium thiosulphate excretion in the cat. (M. G. Eggleton & Y. A. Habib) 
98-109 

The relation of structure to the spread of excitation in the frog’s sciatic trunk. 
(C. Rashbass & W. A. H. Rushton) 110-135 

Surface-active substances and the liberation of enzymes from rabbit polymor- 
phonuclear leucocytes. (R. J. Rossiter) 136-144 J 

The nicotinic action of substances supposed to be purely smooth-muscle stimu- 
lating. (A) Effects of a-B-ethylal-y-trimethylammonium-propanediol (2268 F) 
upon skeletal muscle and ganglion cells. (N. Ambache) 145-163 ° 

The nicotinic action of substances supposed to be — smooth-muscle stimu- 
lating. (B) Effect of BaCl, and pilocarpine on the superior cervical ganglion. 
(N. Ambache) 164-172 

The circulation time in the cat, studied by a conductivity method. (J. A. B. 
Gray & W. D. M. Paton) 173-193 

On the actions of noradrenaline, adrenaline and isopropyl noradrenaline on the 
arterial blood pressure, heart rate and muscle blood flow in man. (H. Bar- 
croft & H. Konzett) 194-204 cia 

Motion picture observations on osteoclasts in vitro. (N. M. Hancox) 205-206 

The influence upon the vital capacity procedures calculated to alter the volume 
of blood in the lungs. (J. N. Mills) 207-216 ‘ ° 

The rate of discharge of the extraocular motoneurones. (G. Reid) 217-225 

A study of the vibrations of the tympanic membrane under direct vision, with a 
new explanation of their physical characteristics. (R. Guelke & J. A. Keen) 
226-236 

A quantitative method for the study of the reactions of the isolated cat’s iris. 

P. Quilliam) 237-247 


110 : December 1949 
The relation between force and velocity in human muscle, (D. R. Wilkie) 
249-280 


Glucose absorption from surviving rat small intestine. (R. B. Fisher & D. S. 
Parsons) 281-293 


‘of 
i 
; 
| 
‘| 
| 
‘ 
4 
409 


1620 


rats’ adrenal glands. (P. A. Nasmyth) 294-300 i 

Cation control in human erythrocytes. (F. Flynn & M. Maizels) 301-318 

The influence of calcium, potassium and magnesium ions in cerebrospinal fluid 
on vasomotor system. (I. Leusen) 319-329 

Acclimatization to heat and cold. (E. M. Glaser) 330-337 P 

The isolation of a haemolytic substance from animal tissues and its biological 
properties. (H. Laiser) 338-355 

Basal metabolic rates and physical fitness scores of British and Indian males in 
the tropics. (A. F. Munro) 356-366 

On the preparation of secretin and pancreozymin. (J. Crick, A. A. Harper & 
H. S. Raper) 367-376 

The monochromatism of the central fovea in red-green-blind subjects. (E. N. 
Willmer) 377-385 

in — in foetal and newborn rats. (A. St G. Huggett & W. F. Widdas) 

The equilibrium function of the otolith organs of the thornback ray (Raja 
clavata). (O. Lowenstein & T. D. M. Roberts) 392-415 

The penetration of some sulphonamides into the intraocular fluids of the cat and 
rabbit. (H. Davson, with the technical assistance of P. A. Matchett) 416-421 

Further observations on the properties of the central fovea in colour-blind and 
normal subjects. (E. N. Willmer) 422-446 

Positional nystagmus of peripheral origin. (L. B. W. Jongkees) 447-449 

Bicarbonate ion and striated muscle. (R. Creese) 450-457 

Excretion of para-aminohippurate by the kidney of the cat. (M. G. Eggleton 
& Y. A. Habib) 458-467 

Water, chloride and potassium exchanges in isolated blood-perfused dog lungs. 
(C. O. Hebb & R. H. Nimmo-Smith) 468-481 

Enzymic formation of ortho-tyramine (o-hydroxyphenylethylamine). (H. 
Blaschko & P. Holton) 482-487 

The in vivo formation of citrate induced by fluoroacetate and its significance. 
(P. Buffa & R. A. Peters) 488-500 


Journal of the Royal Army Medical Corps 
93 : July 1949 


Clinical manifestations of tick-borne relapsing fever with special reference to 
the disease in Cyprus. (N. F. Coghill) 2-33 

Disorders of micturition in poliomyelitis. Some observations on pathology and 
treatment. (D. S. Short) 34-42 

Oral manifestations of agranulocytosis. (E. D. Stanhope) 43-46 


93 : August 1949 


Surgery in Far Eastern theatres of war. (J. Bruce) 57-67 
Medicine in Far Eastern theatres of war. (H. L. Marriott) 68-74 
Psychiatry in jungle warfare. (A. H. Williams) 75-79 

Air evacuation (clinical aspects). (A. V. Owston) 80-84 


93 : September 1949 
Principles of surgery in the field including transfusion. (D. Fettes) 107-113 
Training for and hygiene in the jungle. (J. J. O’Dwyer) 114-123 
The progress in public health in the United Kingdom as reflected in the quality 


of the recruit volunteering for service in the Army. A survey of 65 years: 
1848-1913. (D. Levis) 124-150 


93 : October 1949 
The Webster operation for gynaecomastia. (P. Clarkson) 161-167 
A concept of some of the principles involved in the tactical employment of for- 
ward medical units. (J. C. A. Dowse) 168-186 
Purification of water on a small scale. (H. J. Anderson) 187-203 
The incapacitated soldier in the sixteenth century. (D. Stewart) 204-211 
Ophthalmic surgery in war. (G.C. Dansey-Browning) 212-216 
Medical records in the Army. (W. E. Conway) 217 
Clinical records in surgery. (H. Cairns) 218-222 


93 : November 1949 


The training of field medical units. (F. M. Richardson) 223-251 
The week-end habit. (T. W. Carrick) 252-255 e 
Empyema of the gall-bladder due to spironema typhi. (J. K. B. Waddington) 


256-259 
93 : December 1949 


Practical notes on scrub typhus in the field. (J. R. Audy) 273-288 

The training of field medical units. (Continued) (F. M. Richardson) 289-297 

The symptomless transient urinary carrier of enteric organisms among Egyptians. 
(H. C. M, Walton) 298-303 

The dental service in South-East Asia. (D. V. Muil) 304-308 

Medical records in the Army. (Continued) (W. E. Conway) 309-312 


Journal of the Royal Institute of Public Health and Hygiene 


12 : September 1949 


The Presidential Address, 1949. ‘‘ Tuberculosis—certain unexplained mortality 
figures.” (W. Elliot) 287-293 
Parental care and child health. (I. R. Robertson) 304-314 


. 12 : October 1949 
Diseases of animals transmissible to man. (E. M. Robinson) 325-335 


12 : November 1949 
The Bengué Memorial Award Lecture, 1949. ‘* World trends in the teaching 


of social medicine and public health.” (R. Sand) 359-367 
12 : December 1949 


position of diphtheria immunization. (W. W. King-Brown) 


13 : January 1950 


Some popular fallacies regarding human nutrition. (H. E. Magee) 11-16 
Food utensil sanitation. (L. E. Thomas) 17-22 
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The effect of some sympathomimetic amines on the ascorbic acid content of 


Journal of the Royal Naval Medical Service 


35 : October 1949 
Royal Naval Hospital, Malta. (O. D. Brownfield) 245-251 2 
a ow Bynoe (1804-1865). Surgeon of H.M.S. Beagle. (J. J. Keevil) 
51- 
Comparisons of the Naval, Military, R.A.F. and civil medical services with 
private practice. Part II. (R. C. Munday) 269-279 
Report on the Central Syphilis Register, July 1949. (H. L. Belcher) 280-292 


36 : January 1950 
Cum grano salis. (J. W. L. Crosfill) 1-5 
BCG vaccination. (I. C. Macdonald) 12-16 
Diseases of leading importance to the Navy. (R. L. Ware) 16-22 . 4 
Comparisons of the Naval, Military, R.A.F. and civil medical services with private 
practice. III. (R. C. Munday) 22-26 
Tomography. (D. R. F. Bertram) 26-33 


Journal of Tropical Medicine and Hygiene 


52 : September 1949 
Hieepioamarts of Darling (reticulo-endothelial cytomycosis). (D. B. Jelliffe) 
177-18 
Fuetazo dermatitis. (K. V. Earle) 183-187 
An epidemic of malaria in the Kenya Highlands transmitted by Anopheles funes- 
tus. (R. B. Heisch & J. O. Harper) 187-190 


52 : October 1949 


Treatment of Chinese kala-azar with sodium antimony gluconate. (E. Tuck- 
Anew haemorrhagic ulcerative disease and its aetiology. (A. Castellani) 204-210 


52 : November 1949 
The susceptibility of Phlebotomus species to DDT. ( R. Kirk & D. J. Lewis) 
223-225 


Biological studies on Kenya school children. (J. I. Roberts) 225-237 


52 : December 1949 


Splenectomy in the treatment of kala-azar. (L. E. Napier) 243-248 
Tropical phlebitis and its relation to myositis tropica. (M. Gelfand) 248-251 
Tuberculous lymphadenitis in Nigerian children. (D. B. Jelliffe) 251-253 


53 : January 1950 


South-West Pacific pulmonary disease. (B. Thompson) 1-5 

Faecal agglutinins pm mo intzetinal pathogens. (M. A. Gohar, A. A. Eissa & 
S. Mortada) 6-9 x : 

The syndrome of Onyalai. (D. B. Jelliffe) 9-11 x 

Staphylococcus aureus food poisoning : an account of an outbreak in Khartoum. 
(A. Drysdale) 12-14 


Lancet 
2 : 3/9/49 


Insulin therapy: successes and problems. (R. D. Lawrence) 401-405 
The Guillain-Barré syndrome or acute infective polyneuritis. (C. P. Petch) 
5-408 


40 
Effect of pentamethonium iodide on the peripheral circulation. (P. Arnold, 
R. H. Goetz & M. L. Rosenheim) 408-410 : 
Incidence of Staph. aureus in the anterior nares of healthy children. (A. C. 
Cunliffe) 411-414 
eauinans changes in perforated peptic ulcer. (H. Wapshaw) 414-415 
A method of central sterilisation of syringes in hospital. (J. Murray) 415-416 
Ovarian pregnancy. (A. H. Barber) 416-417 
Simple oesophageal cast. (J. M. Willcox) 417-418 F 
Perforated jejunal diverticulitis. (G.E. Moloney & J. N. Ward-Mi aid) 418 
Intravenous procaine for postoperative atelectasis. (A. H. M. Siddons & E. 


Landau) 419 
2: 10/9/49 


Dysmenorrhoea. (A. J. Wrigley) 447-451 ’ 
Mercury poisoning from fingerprint photography: an occupational hazard of 
policemen. (J. N. Agate & M. Buckell) 451-454 
Vitamin B,, by mouth in pernicious and nutritional macrocytic anaemia and 
sprue. (T. D. Spies, R. E. Stone, G. G. Lopez, F. Milanes, R. L. Toca & 
T. Aramburu) 454-456 > 
Urinary excretion of radioactive iodine as a diagnostic aid in thyroid disorders. 
(A. S. Mason & R. Oliver) 456-460 
Urinary excretion of radioactive iodine as a diagnostic test in thyroid disease. 
D. G. Arnott, E. W. Emery, R. Fraser & Q. J. G. Hobson) 460-465 
Transorbital leucotomy : some results and observations. (J. Walsh) 465-466 
Perforation of intestine by fish-bone. (E. H. Travers) 466 
Whooping-cough prophylaxis : Medical Research Council statement. . 476 
“* Purification ” of vaccine lymph. (D. McClean) 476-477 
A state practice in Swedish Lapland. (A. E. B. Harding) 477-478 
Reorganisation of the health services in the British Zone of Germany. (W. G. 
Harding) 482-484 
2: 17/9/49 


On seeing the patient through: the failure of medical codrdination. (J. M. 
i ib) 495-497 

of sutures, I. The B.P.C. method of test. (D. M. Douglas) 

Tensile strength of sutures. II. Loss when implanted in living tissue. (D. M. 
Douglas) 499-501 

Incidence of penicillin-resistant and streptomycin-resistant staphylococci in a 
hospital. (P. M. Rountree & E. F. Thomson) 501-504 

Flaxedil as a curarising agent in anaesthesia. (H. B. Wilson & H. E. Gordon) 
504-505 

idase in paediatric therapy. (W. Gaisford & D. G. Evans) 505-507 

on excretion of p-aminosalicylic acid. (N. W. Horne & 
W. M. Wilson) 507-508 

Effect of noradrenaline on the human circulation. (H. J. C. Swan) 508-510 

Facial palsy and poliomyelitis. (T. Stapleton) 510-511 
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Curare with general anaesthesia for forceps delivery. (J. D. Bourke) 511-512 

Strangulated mesenteric hernia of caecum. (J. F. H. Bulman) 512-513 

Senile haematocolpos. (N. Alders) 513-514 J 

Acute arterial spasm complicating accidental haemorrhage in late pregnancy. 
g. J. Handler) 514-515 

2 : 24/9/49 


Clues to the aetiology of Graves’ disease. (J. H. Means) 543-548 

Tuberculosis : the control of an infectious disease. (J. Francis) 549-553 

Sequelae of infective hepatitis in children. Review of twelve cases. (W. G. 
Wyllie & M. E. Edmunds) 553-555 é t 

Di-isopropyl fluorophosphonate as an intestinal carminative. (G. C. Arneil & 
A. S. Douglas) 556 

Disseminated sclerosis, a follow-up of 91 cases. (J. H. D. Millar) 556-559 _ 

Experimental typhoid infection treated with chloromycetin and sulphadiazine. 
(A. W. El Borolossy & G. A. H. Buttle) 559-560 

Perforated enteric ulcer successfully treated conservatively. (D.L. Stevenson & 
R. B. Welbourne) 560-561 

Action of soda lime on chloroform. (H. L. Bassett) 561 

Medical care today. Progress reports from home and abroad. (J. A. Charles) 


571-573 
2: 1/10/49 


Cancer of the lung: review of a thousand cases. (G. A. Mason) 587-591 

Treatment of status epilepticus. (C. W. M. Whitty & M. Taylor) 591-594 

Torsion and other affections of the appendices epiploicae. (C. Wakeley & P. 
Childs) 594-596 

Bacteraemia following dental extractions. (M. G. McEntegart & J. S. Porter- 
field) 596-598 

Relation of birth weight to physical development in children. (R. S. Illing- 
worth, C. C. Harvey & S. Y. Gin) 598-603 

Radiotherapy of accessible malignant tumours by alternating chess-board method. 
(B. Jolles) 603-606 

> activity of whale-liver extract. (J. Innes & H. N. Robson) 


The eosinophil leucocyte, eosinophilia, and allergy: a hypothesis. (D. J. 
Dalton) 607-609 

Congenital hydronephrosis and hydro-ureter with contralateral pain. (M. 
Hudson) 609 

Food and population. (Horder) 617-618 

Measles in London. (G. E. Breen & B. Benjamin) 620-625 


2 : 8/10/49 
Acute mastitis. (A. Walsh) 635-639 
—— influenzae meningitis treated with streptomycin. (C. Ounsted) 


Some problems of emergency gastrectomy for haematemesis. (L. A. Ives) 
644-046 


Intravenous iron in hepetnenis anaemia: associated with rheumatoid arth- 
ritis. (R. J. G. Sinclair & J. J. R. Duthie) 646-647 x ee 

Lead poisoning in an infant from lead nipple-shields : association with rickets. 
(I. Gordon & T. P. Whitehead) 647-650 

Lead poisoning by cutaneous absorption from lead dressings. (C. C. Kennedy 
& H. A. Lynas) 650-652 

Penicillin in the cerebrospinal fluid. (J. W. T. Redfearn, A. Elithorn, K. Till & 
F. A. Ibbott) 652-657 

Perforated peptic ulcer after gastro-enterostomy. (G. G. Crowe) 657 

The student’s objective. (H. Cairns) 665-666 


2 : 15/10/49 

Some interpersonal factors in illness. (F. R. C. Casson) 681-684 

—— treatment of benign prostatic enlargement. (T. L. Chapman) 

a ey acids in the treatment of pernicious anaemia. (J. F. Wilk- 
inson & C. G. Israéls) 689-691 » 

Menorrhagia of emotional origin. (J. B. Blaikley) 691-694 

Tests for streptomycin sensitivity of tubercle bacilli in Tween 80 albumin liquid 

jum. (D. A. Mitchison) 694-696 

Louping-ill meningo-encephalitis. A further case and a serological survey. 
(J. H. Lawson, W. G. Manderson & E. W. Hurst) 696-699 a 

Ventricular fibrillation recorded ten hours before death from myocardial in- 
farction. (W. M. Priest) 699-700 

Pneumonia and empyema due to Salmonella oranienburg. (A. M. Cooke & 
A. R. H. Williamson) 700-701 

The long-stay patient. (S. J. Firth) 709-710 


2 : 22/10/49 
The cardiology of old age. (C. J. Gavey) 725-736 
Familial calcification of the petrosphenoidal ligament. (J. B. Stanton & M. 
Wilkinson) 736-737 
Triple heart rhythm as a sign of cardiac pain. (W. Evans) 737-739 
: report of three cases. (E. E. Wood & C. T. Andrews) 
39—" 
Streptomycin in Friedlander pneumonia. (F. D. Rosenthal) 743-744 
Histamine metabolism in pregnancy. (R. Kapeller-Adler) 745-747 
Withdrawal symptoms in cannabis-indica addicts. (J. D. Fraser) 747-748 
Acute laryngotracheobronchitis : treated with chloromycetin. (A. Moncrieff & 
S. D. V. Weller) 748 : 
The difficulties of public health, past, present and future. (C. F. Brockington) 


759-763 
2 : 29/10/49 


The doctor’s creed: an address to medical students. (G. Fisher) 775-776 

Topectomy: the treatment of mental illness by frontal gyrectomy or bilateral 
subtotal ablation of frontal cortex. (J. L. Pool) 776-781 . 

Self-administered analgesia in labour, with special reference to trichlorethylene. 
(E. H. Seward) 781-783 

Synthetic oestrogens in mammary cancer. (A. L. Walpole & E. Paterson) 
783-786 

Peripheral skin temperature in normal pregnancy. (C. C. Burt) 787-790 

Serum acid phosphatase in the diagnosis of carcinoma of the prostate. (C.T.A. 
Burgess & R. W. Evans) 790-792 

Acute _— nodosa in childhood. (A. W. Taylor & N. M. Jacoby) 
792-79 
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Choice of a test meal. (J. N. Hunt) 794-795 

A polythene substitute for the upper two-thirds of the shaft of the femur. (H. J. 
Seddon & J. T. Scales) 795-796 

Pharmaceutical benefits in Australia: Act declared invalid. 6806-807 

Experien with B. C. G. vaccination of student nurses. (F. H. Stevenson) 


807-808 
2: 5/11/49 

The significance of functional differentiation in mammary tumours. (B. D. 
Pullinger) 823-828 

The treatment of brain abscess with special reference to a conservative method. 
(L, C. Oliver & W. L. B. Leese) 828-831 

Continuous spinal block in puerperal hypertensive encephalopathy with anuria 
(R. Bryce-Smith, E. H. Seward, E. A. Williams, E. O. Williams & R. A. 
Sladden) 831-835 

Haemolytic anaemia associated with Hodgkin’s disease. (R. J. K. Brown & 
M. J. Meynell) 835-836 

Heat cramps. (W. S. S. Ladell) 836-839 

Asphyxia and shock in the newborn. (A. D. T. Govan) 839-842 

Fatal asphyxia from intratrach€al rupture of a tuberculous mediastinal lymph- 
gland. (H. Angelman & W. M. L. Turner) 842-843 

International tensions: a challenge to the sciences of man. (O. Klineberg) 


851-854 
2: 12/11/49 

Maternal obesity. (J. H. Sheldon) 869-873 

The health of nurses in hospital. (D. Court) 874-882 

Neurological effects of oxygen in chronic cor pulmonale. (C. E. Davies & 
J. Mackinnon) 883-885 

Streptomycin in human tuberculosis. Study of 47 cases. (P. V. Karamchand- 
- = Ramachandran, N. P. Devadas, S. R. Kidiyoor & P. Sanjeevarao) 

A screening test of chemical compounds for pituitary adrenocorticotropic hor- 
mone activity. (T. D. Spies & R. E. Stone) 890-891 

Partial retention of autonomic function after paravertebral sympathectomy. 
(Intermediate lumbar sympathetic ganglia as the probable explanation.) 
GJ. D. Boyd & P. A. G. Monro) 892-895 

A small outbreak of paratyphoid fever. (E. D. Irvine & T. G. Galvin) 904-906 


2: 19/11/49 
Pathogenesis of atherosclerosis. (J. B. Duguid) 925-927 
= oer tibial syndrome. (A. B. Carter, R. L. Richards & R. B. Zachary) 


Thromboangiitis obliterans treated by hypoglycaemia. (H. Mazanek) 935-937 
ae of substances from the spinal theca. (F. Howarth & E. R. A. Cooper) 
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Crohn’s disease. (T. L. Hardy) 109-113 

Crohn’s disease: a review. (E. E. T. Taylor) 113-123 

Modern trends in the treatment of infections of the hand. (R. P. Jepson & H. 


Bolton) 125-132 
4: January 1950 


The trend of cardiology. (W. Evans) 171-172 

Cyanotic congenital heart disease. (J. W. Brown) 173-192 

The surgical treatment of congenital heart disease. (O. S. Tubbs) 193-198 

Advances in the treatment of heart disease. (G. W. Hayward) 199-204 

Radiology in cardiac disease. (G. Simon) 205-215 

Angiocardiography. (F. Gardner) 215-226 

The contribution of venous catheterization and other circulatory techniques to 
cardiology. (E. P. Sharpey-Schafer) 227-229 

Phonocardiography. (A. Leatham) 230-243 

The social welfare of cardiac patients. (D. M. Thornton) 245-248 

Asurvey of recent developments in blood transfusion. (R. Drummond) 249-261 

Tuberculous glands of the neck. (R. Reid) 263-268 

The broken nose. (J. Penn) 269-274 

The story of silk and silkworm gut. (A. M. C. Humphries) 275-280 

Hind-quarter amputation. (L. P. Le Quesne) 281-290 


Parasitology 
40 : January 1950 


A method for studying the distribution and bionomics of trombiculid mites 
(Acarina: Trombidiidae). (B. M. Jones) 1-13 

The ecology of the sheep tick, Ixodes ricinus L. Microhabitat economy of the 
adult tick. (A. Milne) 14-34 
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‘Ths costegy of the sheep tick, Ixodes ricinus L. Spatial distribution. (A. Milne) 


The — and morphology of Coenurus serialis in rabbits. (A. G. Hamil- 
ton. 

The harvest mites (“‘ Akidani ’’) of Japan and the Far East and their relationship 
we the Autumnalis group of trombiculid mites. (C. B. Philip & H. S. Fuller) 

Experimental differentiation of Leishmania. (R. Kirk) 58-59 

A new species of parasitic mite, Cnemidocoptes jamaicensis, a causative agent of 
scaly leg in Turdus aurantiacus. (F. A. Turk) 60-62 

Studies of acari. VI. Parasitic mites from mammalian hosts obtained in Ceylon. 
(F. A. Turk) 63-76 

Parasitic copepods of fish from Ceylon. III. (P. Kirtisinghe) 77-86 

A method for estimating the toxic effect of contact insecticides on mosquitoes 
and house-flies. (G. G. Mer & S. Davidovici) 87-92 

On some abnormalities in Hyalomma savignyi. (B. Feldham-Muhsam) 93-95 

A review of the species of Dinobothrium (Cestoda), with a description of a new 
species. (H. A. Baylis) 96-104 

The variation of the British harvest mite (Trombiculidae, Acarina). (W. S. 
Richards) 105-117 

The distribution and biology of the harvest mite in Great Britain (Trombiculidae, 
Acarina). (W. S. Richards) 118-126 

Observations on the vertical migrations of the third-stage larva of Haemonchus 
contortus (Rud.) on experimental plots of Lolium perenne S24, in relation to 
meteorological and micrometeorological factors. (G. Rees) 127-143 

—- larvae as intermediate hosts for larval trematodes. (T.W.T. Jones) 

Some observations upon prolonged treatment of Plasmodium gallinaceum infec- 
tion in chicks with antimalarial drugs. (A. Bishop & B. Birkett) 149-158 

The stability of paludrine-resistance in Plasmodium gallinaceum in the absence of 
the drug. (A. Bishop & E. W. McConnachie) 159-162 

Sulphadiazine-restistance in Plasmodium gallinaceum and its relation to other 
antimalarial compounds. (A. Bishop & E. W. McConnachie) 163-174 

Cross-resistance between sulphanilamide and paludrine (proguanil) in a strain of 
Plasmodium gallinaceum resistant to sulphanilamide. (A. Bishop & E. W. 
McConnachie) 175-178 

The reactions of Lucilia sericata (Mg.) to various substances placed on sheep. 
(J. B. Cragg) 179-186 

The reactions of blowflies to organic sulphur compounds and other materials 
used in traps. (J. B. Cragg & B. A. Thurston) 187-194 


Practitioner 


163 : September 1949 


The eye in general medicine. (A. J. Ballantyne) 173-181 

a 2 — in the light of recent theories of colour vision. (H. Hartridge) 

The causation and treatment of detachment of the retina. (F. W. Law) 187-193 

Penicillin in ophthalmology. ( A. Sorsby) 194-199 

The modern treatment of squint. (J. L. Wilkie) 200-206 

Ophthalmic emergencies. (J. W. T. Thomas) 207-212 

The care of the scalp and hair. (G. Hodgson) 213-220 

High heels and low heels. (N. C. Lake) 221-228 

Painful feet. (M. G. Good) 229-232 

The natural cure of an acute intussusception. An unusual case history. (J. H. 
Louw) 233-235 | 

Current therapeutics. XXI. Protein hydrolysates. (J. Beattie) 236-241 

Revision corner: Constipation in infancy and childhood. (B. Williamson) 
242-244. The use and abuse of amphetamine. (L. Howells) 244-246. 
Cardiospasm. (R. G. Evans) 246-248 


163 : October 1949 

Advances in medicine. (C. Wilson) 257-265 

Advances in surgery. (F. A. R. Stammers) 266-273 

Advances in midwifery. (W.C. W. Nixon) 274-281 

Advances in paediatrics. (W. Gaisford) 282-289 

Advances in the treatment of blood diseases. (L. Whitby) 290-297 

Advances in the treatment of skin diseases. (R. M. B. MacKenna) 298-304 

Advances in orthopaedics. (P. Wiles) 305-312 

Advances in urology. (M. F. Nicholls) 313-319 

Advances in anaesthesia. (R. Woolmer) 320-327 

Advances in the treatment of tuberculosis. (M. Daniels) 328-336 

Advances in the treatment of cancer. (S. Cade) 337-344 

Advances in the treatment of acute infectious diseases. (W. Gunn) 345-352 

Advances in nutrition. (A. P. Meiklejohn) 353-359 

Advances in industrial medicine. (A. J. Amor) 360-364 

Current therapeutics. XII. Pituitary adrenal function and rheumatic disease. 
(G. W. Thorn & T. B. Bayles) 365-380 

Revision corner: Flatulence and the use of carminatives. (G. D. Hadley) 
381-383. Acute retention. (J. D. Fergusson) 383-385 


163 : November 1949 


The general adaptation syndrome and the diseases of adaptation. (H. Selye) 
393-405 


The problem of the etiology of thyrotoxicosis. (F. T. G. Prunty) 406-412 
bey Sagens of diabetes mellitus in infancy and childhood. (H. Whittaker) 
The problem of production of steroid hormones. (E. C. Dodds) 419-427 
The present clinical status of gonadotrophins. (G.I. M. Swyer) 428-436 
Hormone implantation therapy. (P. M. F. Bishop) 437-444 

Pain in peripheral vascular disease. (A. J. Slessor & J. Learmonth) 445-454 
Clinical influenza. (J. Hartsilver) 455-458 

XXIII. Para-aminosalicylic acid. (M. M. Nagley) 


Revision corner: Modern methods in the treatment of varicose ulcers. (I. 
MacKenzie) 467-469. The treatment of burns. (J, S. Tough) 469-471 


163 : December 1949 


A modern viewpoint on influenza. (C. H. Stuart-Harris) 481-487 

The diagnosis and treatment of empyema. (M. Davidson) 488-495 
Primary atypical pneumonia. (C. A. Birch) 496-501 

Acute respiratory infections in infants. (R. E. Bonham-Carter) 502-509 
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abuse of penicillin in respiratory infections. (T. Anderson) 

Oxygen therapy. (I. G. W. Hill) 517-522 Te 

Practical medical mycology: a discussion of simplified laboratory methods. 
J. W. Wilson & O. A. Plunkett) 523-532 

Psychiatric rehabilitation in hospital. (J. E. Nicole) 533-540 , 

bai position of surgery in the treatment of Parkinsonism. (L.C. Oliver) 

The British Pharmaceutical Codex, 1949. (W. A. R. Thomson) 544-547 

Current therapeutics. XXIV. Haemostatics. (J. F. Wilkinson) 548-554 

Early diagnosis of carcinoma of the uterus. 555-557 

The treatment of threatened abortion. 557-559 

Revision corner: Early diagnosis of carcinoma of the uterus. (G. H. Dodds) 

555-557. The treatment of threatened abortion. (S. G. Clayton) 557-559 


164 : January 1950 
The premature infant. (R. W. B. Ellis) 5-12 
The general management of the newborn. (G. A. Neligan) 13-18 
Jaundice and anaemia in the newborn. (D. MacCarthy) 19-27 
Respiratory infections of the newborn. (H. E. Jones) 28-34 
Gastro-enteritis in the first month of life. (G. Ormiston) 35-44 
The care of the skin in the newborn. (R. T. Brain) 45-51 
— and malformations of the newborn. (G. Herzfeld & J. J. M. Brown) 
Nursery hygiene during the first month of life. (F.C. Naish) 61-64 
A psychiatrist looks at the newborn. (D. R. MacCalman) 65-71 
The responsibility of modern medicine. (R. Platt) 72-76 s 
Current therapeutics. XXV. Radioactive isotopes. (J. F. Loutit) 77-82 
Revision corner: Gynaecomastia. (R. Asher) 83-86. Alopecia areatia. (H. 
Gordon) 86-88 


Proceedings of the Royal Society, B 


136 : October 1949 


The presentation of scientific information. (E. N. da C. Andrade) 317-333 
= a of the National Institute for Medical Research. (C. Harington) 
48 
The Royal Greenwich Observatory. (H. S. Jones) 349-377 
On chlorocruorin and haemoglobin. (H. M. Fox) 378-388 
Fluctuations in the haemoglobin content of Daphmia. (H. M. Fox, S. M. Hard- 
castle & E. I. B. Dresel) 388-399 
The abrupt transition from rest to activity in muscle. (A. V. Hill) 399-420 
Is relaxation an active process? (A. V. Hill) 420-435 
The formation of choleglobin and the role of catalase in the erythrocyte. (E.C. 
Foulkes & R. Lemberg) 435-448 
The influence of nerve fibres on Schwann cell migration investigated in tissue 
culture. (M. Abercrombie, M. L. Johnson & G. A. Thomas) 448-460 
Metabolic activity in tissue transplants. Hormone-induced formation of fruc- 
tose and citric acid in transplants from accessory glands of reproduction. 
(C. Lutwak-Mann, T. Mann & D. Price) 461-471 ’ 
= - relationship of some mammalian spermatozoa. (A. U. Smith) 
9 


136 : January 1950 


Bakerian Lecture. A region of biosynthesis. (H. Raistrick) 481-508 

A class of enumerations of importance in genetics. (R.A. Fisher) 509-520 

The utilization of carbon resources by Bact. lactis aerogenes. 1. General survey. 
(A. C. Baskett & C. Hinshelwood) 520-535. II. The significance of the tri- 
carboxylic acid cycle. (A. C. Baskett & C. Hinshelwood) 536-543 f 

The utilization of potassium by Bact. lactis aerogenes. (A. A. Eddy & C. Hin- 
shelwood) 544-562 

An investigation of the nature of certain adaptive changes in bacteria. (S. Jack- 
son & C. Hinshelwood) 562-576 ss fi 

The effects of D-xyloketose and certain root exudates in extension growth. 
(R. Brown, E. Robinson & A. W. Johnson) 577-591 

Crystalline anti-pernicious anaemia factor from liver. (K. H. Fantes, J. E. 
Page, L. F. J. Parker & E. L. Smith) 592-613 7 

The annelid phosphagen: with a note on phosphagen in Echinodermata and 
Protochordata. (E. Baldwin & W. H. Yudkin) 614-631 

Respiration of barley plants. IV. Protein catabolism and the formation of 
amides in starving leaves. (E. W. Yemm) 632-649 


Proceedings of the Royal Society of Medicine 


42 : August 1949 
Galen as a modern. (C. Singer) 563-570 q 
Lupus vulgaris, resistant to calciferol. Treated with streptomycin and calciferol. 
(R. M. B. McKenna & B. Russell) 571-572 
Werner’s syndrome. (D. I. Williams) 572-573 _ 
Dermatitis herpetiformis with ocular manifestations. (P. J. Hare & W. N. 
Goldsmith) 573-574 
Discussion on neurological aspects of rheumatic diseases. 575-581 
Some aspects of electrodiagnosis and electrotherapy in the Royal Air Force. 
(E. F. Mason) 582-586 
Clinical electromyography in the Royal Air Force. (A. T. Richardson) 587-592 
Arthritis of wrist relieve 4 synovectomy. (M. C. Wilkinson) 593-594 
Osteotomy of the spine in the treatment of severe dorsal kyphosis : four cases. 
(W. A. Law) 594-597 


Comminuted fracture-dislocation of the shoulder: result seven years after 


— of fragments and treatment on abduction splint. (L. S. Michaelis) 

97-598 

Traumatic genu recurvatum. (D. Trevor) 599 

Congenital deformity of wrists. (R. C. F. Catterall) 600 

Neuropathic joint showing a fracture of the lower end of the right femur and 
internal condyle of the right tibia both involving the knee-joint. (W. E. 
Tucker) 600-601 

Spondylolisthesis with bilateral drop foot. (G. P. Arden) 601-602 

Traumatic changes in the brain after spontaneous delivery at full term. (H. 
Brouwer) 603-608 

Anterior retinal dialysis, (C.D. Shaplund) 609-614 

Discussion on antihistamine drugs. 615-629 
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Rese ~ reed in the study of venereal disease. [Abstract] (J. E. Mooze) 

Discussion on planning 2 paediatric unit in an undergraduate teaching hospital 
(with a training school for nurses). [Abridged] 631-635 

A pattern of disease in infancy, based on 2,306 hospital admissions in the years 
1946-48 inclusive. (J. M. Smellie) 636-642 


42 : September 1949 
Treatment of undescended testicle. (D. Browne) 643-645 


ae A operatively treated and untreated cryptorchidism. (T. S. Hansen) 


Investigations on the endocrine function of the testicle in cryptorchidism. (H. 
Engberg) 652-658 

Discussion on resectable carcinoma of the stomach. 659-672 

Recent developments in auditory tests. (S. R. Silverman) 675-686 

“I remember.” President’s address. (A. Daley) 687-696 

Anaesthetic responsibility. 697-706 

Discussion on leptospirosis. 707-720 

The history of research upon the renal circulation. (K. J. Franklin) 721-730 

Sees on the significance of pathological tests in rheumatic disease. 731- 

Obstetric analgesia : a new machine for the self-administration of nitrous oxide- 
oxygen. (E. H. Seward) 745-746 

Discussion on the treatment of carcinoma of the vulva. 747-754 

Ocular defects in Still’s disease. (H. E. Hobbs) 755-756 

Multiple congenital anomalies of the eyes. (A. J. Ballantyne) 756-762 


42 : October 1949 
Carcinoma of the i (J. S. Fulton) 775-782 
The contributions of King’s College, London, to the science of dentistry. 
(F. N. Doubleday) 783-790 
The present position in the surgical treatment of carcinoma of the thoracic 
gullet. (C. P. Wilson) 797-800 
Management of the patient with anuria. (A. Miller) 801-805 


Observations of familial polycystic disease of the kidney. . D. Fergusson 
806-814 


The sterilization of carious dentine. (J. L. Hardwicke) 815-829 

Penicillin in the treatment of dead teeth. (W. G. Cross) 829-830 

Symposium on reconstructive surgery of the paralysed upper limb. 831-844 

—— for acromegaly and Cushing’s syndrome. (D. W.C. North- 


Radiothercpy in the treatment of pituitary basophilism and eosinophilism, 


CF. Ellis) 853-860 
42 : November 1949 


The destruction of John Hunter’s papers. (D.C. L. Fitzwilliams) 871-876 


Somatic movements of the prematurely born foetus—film demonstration. (I. 
Mackenzie) 877-879 


A review of cerebral angiography. (J. W. D. Bull) 880-890 


Clinical and electroencephalographic studies of temporal lobe function. (J. H. 
Rey, D. A. Pond & C. C. Evans) 891-904 

Discussion : toilet training in early childhood. 905-909 

Congenital anomalies of the aortic arch and its branches. (J. Apley) 918-922 

Discussion on the physical, cytological and medical aspects of protection from 


ionizing radiations with special reference to the use of high voltage X-rays and 
tadio-isotopes. 923-934 


Discussion : post-graduate medical education in the Services. 935-944 


42 : December 1949 


Autoradiographs with radio-active iodine. (I. Doniach & S. R! Pelc) 957-959 
The thyroid clearance rate of plasma iodine as a measure of thyroid activity. 
(N. B. Myant & E. E. Pochin) 959-961 


Urinary excretion of radio-active iodine as a measure of thyroid activity. (A. S. 
Mason) 961-962 


Clinical use of radio-active iodine. (R. Fraser) 962-968 


Discussion: the professional future of medical officers of the fighting forces. 
[Summary] 969-980 

Stenosis of the larynx. (V. E. Negus) 981-986 

Discussion on chronic retention of urine. 987-1004 

Discussion on prolapse of the rectum. 1005-1016 

compression and its differential diagnosis. (S. P. Meadows) 1017- 


Discussion : specialization—its value and abuse. 1035-1039 
Discussion on non-tuberculous conditions revealed by mass radiography. 
1039-1044 
43 : January 1950 


The recognition of subsidiary factors in the aetiology of infective diseases. (R. 
Lovell) 1-10 


Cortisone (compound E) and adrenocorticotrophiz hormone in rheumatoid 
arthritis. (O. Savage) 11-20 

Discussion : whither antenatal care? 21-28 

Discussion : the integration of preventive health services. [Abridged] 29-34 

The history of the discovery of Addison’s disease. (P. M. F. Bishop) 35-42 

Studies in chronic retention. (C. Wells) 43-52 


Modern drugs in dental surgery. (W. J. Dilling) 53-60 


Public Health 


62 : September 1949 


Dupaaes ewe in pregnancy complicated by general disease. (R. M. Cortet) 


The meeting place of medicine and dentistry. (P. J. Stoy) 245-247 


63 : October 1949 
Heart disease in children. (W. Evans) 3-4 
Macte nova virtute, puer. (A. Hutchison) 4-6 


63 : November 1949 
Bridging the gap. (H.C. M. Williams) 21-24 
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63 : December 1949 


A health service for children. (H. M. M. Mackay) 37-40 : 

The organisation of child health services from the point of view of a maternity 
and child welfare officer. (J. M. Mackintosh) 41-43 

The organisation of a child health service. (F. Hall) 43-44 


63 : January 1950 


Medical administration. (J. Yule) 55-58 ‘ 

Some aspects of integration of the health services. (G.H. Hogben) 58-59 

A case of generalised vaccinia in an eczematous child simulating variola. (R.A. 
Good & I. M. McLachlan) 59-60 . 

The organisation of the child health services. 60-63 


Quarterly Journal of Experimental Physiology 
35 : 1949 


The determination of the renal clearance of diodone and the maximal tubular 
excretory capacity for diodone in man. (J. S. Robson, M. H. Ferguson, 
O. Olbrich & C. P. Stewart) 173-203 : 

Some observations on the bronchoconstrictor effects of tubocurarine. (N. 

The effect of certain analgesic drugs on synaptic transmission as observed in the 
perfused superior cervical ganglion of the cat. (C. O. Hebb & H. Konzett) 
213-217 

An instrument for the study of vascular factors in the physiology and pathology 
of the human mammary gland. (V. R. Pickles) 219-231 

Initial respiratory responses to the intratracheal inhalation of phosgene or 
ammonia. (J. Banister, G. Fegler & C. Hebb) 233-250 


Quarterly Journal of Medicine 


18 : October 1949 


William Osler. (R. Hutchison) 275-277 
Idiopathic thrombocytopenic purpura. (H.N. Robson) 279-297 
Three cases of thrombocytopenic purpura occurring after rubella, with a review 
of purpura associated with infections. (J. F. pameous 299-318 
“he syndrome of hypopituitarism. (H.L. Sheehan & V. K. Summers) 319-378 
ewe and environmental factors in congenital heart disease. (M. Campbell) 
9-391 


Thorax 


4 : September 1949 


Non-specific suppurative pneumonia. (A. Logan & H. Nicholson) 125-133 
Haemolytic anaemia complicating virus pneumonia. (E. Besterman & W. Brig- 
langi is. (J.H d & L. Reid) 137-146 

vernous pulmonary telangiectasis. (J. Haywar . Reid — 
Spontaneous pneumothorax complicating artificial pneumoperitoneum. (E.G.S. 
- ia. (P. W. Verco) 152-167 

¢ radiology of pr atypical pneumonia. . W. Verco. - 
Pulmonary aspergillosis in coal workers. (A. G. Heppleston & S. R. Gloyne) 

168-172 


4 : December 1949 


Extrapleural pneumonectomy and pleurectomy in pulmonary tuberculosis. 
(1. A. Sarot) 173-223 

Pneumonoplasty : periosteo-plastic pneumonolysis. (F. R. Edwards) 224-233 

The post-operative course of pneumonoplasty and its management. (J. H. 
Gifford) 233-236 

Death from cerebral air embolism during thoracoscopy. (P. P. Philip) 237-242 

Transpleural cardioplasty in achalasia: operation results and sequelae. (H. B. 
Wulf & A. Malm) 243-250 


Transactions of the’Royal Society of Tropical Medicine and Hygiene 
43 : September 1949 


The Chagas’ disease of Uruguay. (R. V. Talice) 107-112 

campaign against malaria in Venezuela. (A. Gabaldon) 

Planning the control of sickness. (K. R. S. Morris) 165-198 

Iron intake in North-West India. (H. Lehmann) 199-208 

cae | oe in post-dysenteric debility. (H. Lehmann & F. P. Kayser) 
09- 

ae ey in African natives in the Transkei, South Africa. (N.S. Turnbull) 

Observations on the isolated gut of the mosquito. (H. A. Ragab) 225-230 


43 : November 1949 


Presidential address. (H. E. Shortt) 239-255 

prisoners of war in Siam F force). (T. Wilson & J. A. Reid) 

Studies on protozoa. Part I. The metabolism of Leishman-Donovan bodies and 
flagellates of Leishmania Donovani. (J. D. Fulton & L. P. Joyner) 273-286 

A case of indigenous kala-azar in The Gambia. (J. H. Walters) 287-292 

A scorbutic diet in a Nile Cataract community. (N. L. Corkhill) 293-302 

= re # fat ingested in the diet in the incidence in sprue. (J. C. Gilroy) 
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Gaps in the knowledge of yaws. (C. J. Hackett) 311-316 

Observations on haemoglobin values in African children. (E. A. Beet) 317-328 
Insulin-hypersensitivity in pellagrins and its significance. (F. Mainzer) 329-342 
The cerebellar aspect of nutritional spinal ataxia. (T. J. Danaraj) 343-344 


43 : January 1950 

Tropical phlebitis and other possibly related vascular disorders in tropical Africa: 
(M., Gelfand) 369-394 

A tragedy: how Surgeon-Major N. C. Macnamara was deprived of priority in 
the discovery of the causative organism of cholera. (L. Rogers) 395-400 

DDT and gammexane as resid insecticides against Anopheles gambiae in 
African houses. (R. C, Muirhead-Thomson) 401-412 

An investigation of rheumatic fever in Fiji. (G. Barnes) 413-426 

Tick-borne relapsing fever in Somaliland with special reference to the blood 
sedimentation rate. (A. D. Charters) 427-434 

Paludrine treatment of experimental malaria infection; effective minimum 
doses. (M. Ciuca, L. Ballif & M. Chelarescu, with th co-operation of A. 
Timisescu, F. Vasiliu-Munteanu & M. V. Trofim) 435-438 : 

Tropical myositis and idiopathic thrombophlebitis (tropical primary phlebitis), 
(M, Gelfand) 439-442 

(Bancroft, 1893). Acase report. (G. Engler & G. Sanchez) 


Tropical Diseases Bulletin* 
46 : August 1949 
Summary of recent abstracts. VII. Helminthiasis. (C. Wilcocks) 687-695 


46 : September 1949 


Summary of recent abstracts. VII. Helminthiasis: nematodes. (Continued.) 


(C. Wilcocks) 791-796 
46 : October 1949 
Summary of recent abstracts. VIII. Typhus group of fevers. (C. Wilcocks) 


887-896 
46 : November 1949 
Summary of recent abstracts. IX. Leprosy. (C. Wilcocks) 993-999 


Tubercle 


30 : September 1949 
Content tuberculosis in Middlesborough 1947 and 1948. (M. Walton) 
Tuberculous households in Wales. (W.H. Tytler) 202-203 
Domiciliary collapse treatment. (R. Heller) 204-209 


: 30 : October 1949 
A survey of contacts in relation to BCG vaccination. 
(J. B. Shaw & N. Wynn-Williams) 218-222 
Para-amino-salicylic acid as an aerosol in the treatment of respiratory tuber- 
culosis. (A. E. K. Salvi) 223-226 
The host parasite relationship in tuberculous infection. (E. M. Brieger) 227-236 


30 : November 1949 
The host parasite relationship in tuberculous infection. (E. M. Brieger) 242-253 
A clinical survey of bronchiectasis. (B. Mann) 254-259 
Pleurisy with effusion in early syphilis. (C. D. Calnan) 260-263 


30 : December 1949 


What is atelectasis ? (C. Xalabarder) 266-283 
Tuberculosis morbidity—is there a common factor? (H. J. Robinson) 284-286 
The control of tuberculosis in nurses. (J. M. Greenwood) 286-288 


31 : January 1950 
PAS, in pulmonary tuberculosis. (G. Vallentin, E. Térnell, A. Beskow, B. 
Cartensen, R. Thune, G. Helleberg & J. Lehmann) 2-10 
Tuberculosis services of the future. (F. Heaf) 11-18 


Ulster Medical Journal 


18 : November 1949 

A brief survey of early midwifery practice. (A. J. Dempsey) 109-115 

Parergon. (J. H. Biggart) 116-128 J _ 

The evolution of a social obstetric conscience. (C. H. G. Macafee) 129-142 

The health centre and general practice. (F. Halliday) 143-152 

Chronic appendicitis in children. (P. T. Crymble & I. Forsythe) 153-158 

Hare lip and cleft palate. (G. D. F. McFadden) 159-170 

Preventive medicine and the practice of obstetrics. (A. T. Elder) 171-191 

A statistical review of the trend of infant mortality in Northern Ireland during 
the period 1922 to 1927. (E. A. Cheeseman) 192-207 . 

‘Two birthdays a hundred years ago. (W. W.D. Thomson) 208-211 

Some aspects of eclampsia. (W.S. Campbell) 212-218 

A fatal case of infectious mononucleosis with extensive zona] necrosis of the 
liver. (N. J. Ainley) 219-224 

* Journals marked with an asterisk in this Guide consist mainly of abstracts and 
are listed only when they include original articles. —Ed, 
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Prolonged heparinisation 


ensures 


continuity of flow 


: 
Int 

The value of therapy is widely accepted, in 
3 the past the gimculty of maintaining proioneed peparinisation 
Evans pave now a solution of heparin 
of this concentrated solution is by gradual absorptio® 
of heparin into the piood stream with resultant proiongation 

of An effect can be achieved 
by ous of the concentrates golution- Minimal 
the action of the heparin can be smnmediatelY guspended by 
\ of 5 mi. of 1% protamine sulphate 
—_ HEP ARIN ANS) 
| \ mil. |_ protamine sulphate (evans) \%— Bet 
Bs per ml. of 5 mi. cartons of 6 * 5 mi. ampoules 
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Methonium 


Compounds 


The full extent to which the methonium compounds may be applied in 


clinical medicine has not yet been determined. Investigations to date have revealed 
that decamethylene 1 : 10 bistrimethylammonium di-iodide or C.10 has a powerful 
action in blocking transmission at neuromuscular junctions. 


Eulissin (C.10) has undergone clinical trial and proved effective for producing 


muscular relaxation during anesthesia and for reducing the possibility of trauma 
associated with the induction of convulsions in the treatment of certain psychic states. 


The action of Antilusin (pentamethonium iodide) (C.5) and Hexathide 
(hexamethonium iodide) (C.6) in blocking autonomic ganglia has indicated that 
they may well have a place in the diagnosis and treatment of hypertension, vascular 


diseases and certain other conditions. 


These three methonium compounds are now available. 


EULISSIN A (C.10) for producing muscular relaxation in anesthesia, is issued in ampoules 
containing 5 mg. in 2°5 c.c. in boxes of 6, 12 and 100 ampoules. 


EULISSIN P (C.10) for psychiatric work, is issued in ampoules containing 5 mg. in 5 c.c. 
in boxes of 6, 12 and 100 ampoules. 


ANTILUSIN (C.5) is issued in ampoules containing 50 mg. in 2°5 c.c. in boxes of 6, 12 and 
100 ampoules. 


HE XATHIDE (C.6) is issued in ampoules containing 50 mg. in 2°5c.c. in boxes of 12 ampoules. 
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